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PKKFA(n^: TO SI'X'ONI) ({KUMAX KDlTiOX. 


( Ilvcmimn K b(‘l(»n^^s' to those su))hlaii(*(‘s wliieli are 
made! (‘xt(‘iisiv(' use of iti iuiuutous braJiclics of 
(‘liciiiica] teclinoloi^o-. It is not ojily tin* raw iiiatci'ial 
foi- t]i(‘ production of nitro-^^dyccriiu', but is also 
c'liiployt'd iji ^’(M•y cunsid(Tablt‘ (pianlitics, incrc'asin^ 
year by ycair, jn iuan\ (»tber indiistiF's. ddie soap- 
iiiak(T and ])erlunuT, the ehejiiisl and d]Mir;t^ist, tin; 
d\(U‘, and jnany oIIku’s use tin’s substaiuM* tor tlieir 
jiurposcs. ddiat. it tb(‘rcf(>re oeenjuc's a veiy iiu- 
])(U'tanl ])osit]oii ne(‘ds no furtlHU’ i‘\plana,tion. 

Tin' necessity f"r a lU'W edition of tins book ^i\('s 
the author Die W('h*onni ojiportunitY te> include an 
account of all the lunv }>rn(^ess('s ]a'ojM)Sed for tin; 
production, purihcation, and t‘\tended use of ^lyce'r- 
in<'. 'The l)ook is tlierc'fore anew a eoin])endiun] of 
ah W(»rtli knowing" on that subjert, wherein is also 
fully desci’dicel tin' eniployment and the prodiudaon 
of (h'rivatives of <^dvca'rine, especially the preparation 
of nitro-^dyci'i’ine, the examination of nitro-^lyca'rine- 
cojitainin^ explosives, tin* use of j^lycerini'. in tlu' 
maiiufac'ture of toilet soaps, in ]KTfumeiy, etc 
Faieb section has been re-wriit(‘n to correispond to 
the rt'cent de^vedojuinuits, aiul especially is descrihed 
th(‘ examination of ^dyceaine, and its deteriiiination 
in wine*, Ixhu’, t'de. 

'I he aaithor wishes and bop(‘s that tlu' s(‘(‘ond 
edition of his work will mt'ct with the sanu' a])pro- 
bation that the first (uijoyed. 

S. W. KOTJMT 

vm. 
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IN’l'I.-dlM CTIfiN 

I i;i\i l(> iliosr siilistniicc-' winch Imvc 

("nL; i)c<‘n kii'iwii i( w <•l^ hi'^c()\ crc(l Ity Sclicch' in 
177'.)-l)iit It liij'' (Mil\ iniiihl ('xlcnsixc a])]>]icati()n 
iiK-ic icc»'iitl \ , a^ It ciiK then Ix'cainc possible to pro- 
<liiee It oh a lai^o M-ah*, it h:i\iny pre\ious]\ hec'Ji 
ie<ja! h'(i a-' a h\ -product o| hut little imporlaiiee 
d'lie close sti|(l\ of ;.d\C('iane |>)o(|iice(| in th(‘ ])in'e 
slate, shows that this hod\ pi >ss('sses propcad K's which 
le idcr it ]»:irticiilai !\ siiit.ihle h‘i th(' })ro(hict ion (.1‘ 
ti'ili't piepaiai lolls as well as liT main niediiMl pin- 
p'>-'''s. 'The propi'i tn s po^sessod h\ the suhst.ance 
ohtaniod hv tic* iiilr.ition ol ^dyctM’ine are tiadnncally 
of the yreat<‘st nnportaanaa since thes(' serve fo]- i,]i(‘ 
]>i'(jiluetion of the most pow'erlul e\]>losives yet. 
know 11 . 

In additioit h) tl'c last-named piir])ose, ylycta’ine is 
acliiallv list d in lar^o (piantitit's in the inannfaeture 
ot liiK' soaps and tniiet pre.pai'alions, and on acc(»unt 
ol its action on th(‘ skin it is a toilet aadade of the 
tirst I'ank 

l>y tar the laiyti'sl (jniintity is used for tlie ])r<j- 

i 
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cliiction of nitr«)-i;lYC(TiiH\ and lliencc tlu) prc’- 
paration of explosive ]>roduets ; it is also used, in 
the second ]>lac<\ in the manufacture of soaps and 
pej’luniei-y, 

d'lu' discovery of ^dvcc'rine took place, as has al- 
nsidy 1)0(511 iiKMitiomal, in th(' \(‘ar 1771 ), and tlie 
crc'dit for its {lis(*ov(‘ry h(‘Ioiit!^ to the ehc'inist Sela'ele, 
siu(‘(' lie earrif'jl old. a clos(5 inv(‘si inaiion i*n the 
suhstanct' tornu'd hy the trealmeid ol lals with 
luharj^e, Sch(!(‘le already ree(iL;ni/ed om.' of tin* 
charaeti'ristic ])r(>p(‘rti(‘^ of tlu.-' nc'wly disi‘o\(‘rcd 
l)ody, VIZ. its intensely swi'ct taste, and ealh'd it on 
that account ‘‘sweet oil it was also occ^asionalK 
spoken of as fat-su;^air 

ddie name 7///(777//e derived fr<»n) the ( Iri'ck word 
y\vKv<; "■ sweet, W'as (irst eni])io)('d hy (‘hevri'ul 
m the yc'ar fsl 1, juid tins clu'inist also studn'd in 
some detail th«' pr(»perties of .i^lyaa-rim' in jclation to 
its cheniii'al eonstjtidion ami decomposition |)ro- 
ducts. Althouitli now the industry has at il-> disposal 
coiisiderahle <juantil.i(‘s (d’ fjjlyct'ruK’ m llu' l\7‘s from 
soap-inakm^^ it was fornierh not produced on the 
manufacturing scale., since no suitahle nu'tliod IVn- 
the re(a)very of ])ure o|ycoj-ine. on the lare(‘ scale 
was known, nor any application tor tlu' sulistaiice. 
itself. 

Tn th(' year 1 K‘2 I , w'hen tfie ])roduction of crystal- 
line fatty acids on th(‘ 1are(' scale for th(' manufac- 
ture of stcairine candles was commenced, ii Ix'canu^ 
urj^^e.ntly necessary to seek some application for the 
^dycerine also separalin^^ in this manufacdun'. in large 
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(juiiiititics as a l)V-]U‘onuct. It i’(Mjiiircd, liovva'vc'r, 
still a r(‘lativ(‘Jy very lono tjme biifon U was possible 
to prodiici' j^dyeeriiie itself in a highly pure state and 
at the same time m eonsidiTahle ((uantity. ^rin' 
civdit lor ha vm^^ first introdiic(‘d vi-jy pure ^dyiU'i'UKi 
into eomiiK'ree jirohahly ])(‘lon;^^s to tlu; firm of Sarj^ 
III Liesin^, near Nhiaina., wim al the end of (Ik; y('ar 
IsT)!) iiisl prodneed ;^^lyerrme ehiar as wader and 
odourless; in hm^dand, Pi'iees rati'iil ( 'aiallt* ( ‘o., of 
London, appi'ared on llu' m;iik(a with llie jiew 
produel alioiil tin' same time a,^ Sar^ in N’ienna. 

Of tln^ aidifieia! compounds ohtaint'd from ,i,dy- 
ceriiK', nilro-^dyecM'iiK' is uiKpK'stionahly Iliad of most 
li'chnieal imporianei'. 'Idiis eonpiound w^as dis- 
eoviTi'd hy SohnTo in th(' yeaj- I.S 17 , hut it did nol 
attain otlier Ilian stmmliiie im])orlan(M' ; it was 
Ihrou^d) the work of the Swauhsh en^nima'i* Nolxd, 
111 lN()d, that nilro-^lyeerine first came inlo technical 
Ji'ilice as an explosivi; mad,erial of any importama', 
and this new' explosive has first made jiossihh' flie 
('xeeiition of the vast tumnds, and othei’ works of 
model'll times, in a very short time, (*.^e IMont Oeiiis, 
St. (iolhard, Arll)er^^ Sinpilon, cteJ. 

Ilow extensive, moreovm-, is the applieahility cd’ 
•(lyeerine is shown hy tin* i'ollowin^^ summary of the 
purjioses for wliieh it is iisisl. The most imjimdant 
of these a])])lieations \s v. sliall have to discuss in more 
detail later. 

(ilyijeriiie is used : for extraction of Imps, as an 
addition to w ine (forliidden hv huv), in the manu- 
facture of licpieurs, for the production of lemonade, 
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|)UiH‘li (^ss('ii( s\v<H‘Uni-a.1s, in ('lincdlaU'-niakitiL’ («> 
])rc‘\oiit tlin (in inii ()l tlu‘ r]iiH‘()lat<;, m Irml [)ri's('i’\ - 
mil;, Inr ilic ))n'';(‘r\ atioii nl while ni eeL(, \oll‘. n! 
eL;^, and llesli, in iiiu-tanl- inaknu!, as an addili.ni to 
Miiei^^ar, clit^win^ and ^nulT tohaeco, in (‘o''ni(‘lie^ and 
niiin<'reiis toiiei aitieh's. a'^ cold ereatn, jMniiaih'. skin 
and lia ir renu'dies, in perrinne niannrac'hire loi e\t i ac- 
iKin nl t he naa e delicate IIoim! Ills, whadi are d( - 
stin\ed h\ (list dial mil It i-, no-d in lini-hiien nt 
spinninu and weaMinj. Ini |trndiietmn nl nni di\ 
(li'esstMl nnislin. in <annniL, d\ eina, and ea hen- jM'int in a, 
Ini' pindiietmn nl paiehinent and eniniin'd papei, m 
lh(' Ilia nufaetni'e n| artilieial vn nl, Inr sntti nniu’ and 
keepinn lll()l^t dm niL' helts. dc lealliei'. liindrllinL;. 
etc , in i^hie and n* latiin iiiakniL*, m tho prndiietinn nl 
printnnj mller- and hectn;/ra[)h hineks, as alsnelastie 
iilnfks, jnr lillini; nieter.'>, h\draii!ie prt‘s-t-,.md 
llnatlll^ enliipasses, jni* lllhl lea t IIII^ elnek'> ainl lllrl- 
cIlllU'l'N. (nr k(‘<‘]>in,L: puns ek'an, I’ni prndlielinn n( 
enp\ in;; inks, i.nks Inr sjanipnip, and enp\ mu-papm', 
in llie inanidaetiiie nf papei han^nejs and soaps, 
111 tin: irnii lntindi\ lor the nMnnhietnie ni (asl-irnji, 
in plintn,nrapli\', for the niannlael iir<' i>l hlaekinp, 
hil inn, Imt-w ater lieat nip, ,.((•_ 'J’Ik' laipa'sl fpian(it\ 
is. lin\\e\(‘r, (anplnyed lor llie produet-mn of mtrn- 
plxeernie and dynaiiiit.e, wliile it also siaxe- for tiie 
nianniaeture ol iorniu; and, ally! alenlml, and artn 
linial nuisiard oil 

(dlveerilie is used, inoren\or. (or the pres('r\ ation 
nf aaiatiaiikaiJ spi'ca’inens and the l\jnj)h lor vac c'lna- 
tinn, for extraction nl pepsin, for ihe jirc'panitmn ol 



ixTiionrcTiox 

sal\('s, injccl K 'iis, jni‘ )v(*(‘|MnL^ moist ]»ill 
.111(1 l:il>l('t masses, |oi- coin I -pla.slci , and L;nlatnic 
ca (>siilcs, as soUmj, Im mrdicmal substances, as 
h'liiedv let cliapped -kill. In| eaiaclie. ler sKji)' 
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T]\V] ('IIImMIi AT. IMiOPEJiTIKS aV (iLVCKRIM:. 

( i lA Cl' 1:IM,, M> l:n- as al present luiown, does not 
oeeui' in iiatiii'e in tlie Tre(‘ -late, Init exists in ver\ 
nian\ eoinhiii.it ions, and ean he produced h\ ('stah- 
lislu'd elienneal ju'oet'.ssi's A^ was shown 1)\ 
(.-lie\ |•('ul in tin' fii'sl qitajlej* of llu' last eeiituiw, 
true I’at,-^, ulu'llier of tin* auuiial or <»[ tile \eLfetal)le 
kin^doni, exist as eond)inali«>ns of \ari<»us acids 
with i;i\eeiine. Since, tluai, mall annual and 
la!)h' ori(anisnis fat is found, we can descrd)e i;l\~ 
cei’ine as a untxeisallv disseminated prrxluel in 
annual ami \(‘et‘ta.l)le hodu's 

\\d' also know', inor(‘o\<‘r, vari(»us proca^sses l>y 
wdiieh ctTlain didiiiite (.piantitic's of pl>eeiine ar(' 
])rodue(‘d, and tlie most interestm;^ of thoS(' is tlm 
teimeiitation ot spirituous li<piors. If oiu* allows 
vvint'-niiist oi sw'(‘et - wort to jermeiit., there' is 
formed, heside'S aJeohol and e4irhon dioxide', a, (•('I’taiii 
(plant ih of L,dyeerme as a lerineniat ion-pr(»duci. 
r*y allow’in^^ nn<' of the aliove'-mentioiH'd lapiids, or 
even [uire suj^ar siiliition, to ternumt., one* obtains 
besid('S alc-ohol, ^d\eorin(' and sueemio acid, and 
that in [ue'ttv (‘onsiderahle (piantiU ; for exam]>le, 

(b) 
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from miiiU'.roiiR i‘(‘stiJirch(;s, wiiir' (MMiinbis up tn 2 
per (loiit ^by(‘onn(\ wlnhi in lujei* <)*‘. ])er cu'iit inav 
1)(‘ fnujMl. liy the iiianv )>roe(‘SM‘N wliieh take place 
(Inriiip (lie prodiietifni of raneutils in fats, ^lyceniie 
IS als(> foruied, hemp hl>eia(.(Ml m tin* fi-ee, siatie If 
one (‘Xpost's jialin oil, a fat V(;ry lial)h‘ to hcconio 
raiieid, for sevc'ial montlis in tlim layers to llu' air, 
and then <‘\traels witli uat(‘r, tin' pn'seiHU' of ply- 
eerine is re.idlh delc'eled. 

As repards elH'mu'a! constitution, pl\eorine is an 
aleoliol, a trihytlrie alcohol, that is one in which 
thn-.e atoms of huln^pen are rejilac.eahle !»} a mono- 
hasic acid radieh'. \\\ such sulistitution, c.ompoimds 
are ohlami'd ^\hlch are known as ethers or (‘slers. 
lhats are then etlmrs, ('st(M’s, dr plycerid(\s. 

'I’in* eomjiositioii of plxei'i'iiu* may h(‘ e\])resst‘d 
hy the I'oimiila (',11.0,, havinp ivpard to tlu' fact 
that in the three* h\dro\yl proups, wliich arc* prc'siiiit 
m pd\eei-me, all the hydropeiis ina\ he r(*plac'ed liy 
an ac'id radicle, one has the* lational foi’iiiuhi for 
plycerine ('.If, (Off ) . 

lv\pr(*ssinp hy 1\ a monohasic acid radic'lc*, the 
lolld^vmp eom]ionnds with pl>c(*rint* arc* possible* 


on 

1 OH 

1 OR 

OH 

0 H. ORatid (MJ- 

Oli 

Olt 

1 (Hi 

Oli 


Com pounds ot the aliovc* constitutions may be* 
})roduc(*d artiticaally ; flu* pl\(‘(*rinc‘ (.*om pounds or 
pdycerid(*s occurrinp in nature, arc* compounds in 
W'hudi all three* substituted liydn)pen atoms are 
replae*(*d by an acid radicle. Sl(*aric ac‘id has the 
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rniiipomlioii ('j llu' ijl\ (-('ride of sti'aric 

occiirnii- in !.ii> 1 n,st<>:inn, (if the rtunnila 

C.H (OC, 11, ()>, 

PalinilU' acid, . ii^'d ohac and, / h, 

nci-ur m iats l]l^«‘\vl^(^ as liapalnnl in, and tiiolciii ic- 
s|)ccli\cl\ , and accordinnix nian\ lat^ art' iiii\{iin-s 
iiiadt' iij) of vaixms [iiopoi (loiis oj 1 1 istca rni. iiipai- 
initni, and Iridli'in. oi siniplv sicanii. palnnl in, and 
oK'in, wliilc ('tilers reiisi.si xj snnil<n eivcejides, as 
linnlin 111 lins('ed cil. et( 'I’iie fats (ditanad Ih'iu 
she(‘p, cat,ll(>, and hn^s, also (.iconut od. palm 
(ul, nutmei,’ I'littei. <'tc , heioni: It* (he m'st'iianied 
i^rmij', and haxc the Inllewini, enmp./sitixii 

C M n)C J1 ()| -aeaiiM 

( ' M (( )( 1 ( h patiiiil ti! 

( ' M (()c|jl '<)( 

If one tn'als one o| the a ho\ e-inenl joiird cone 
pounds, oi !• inixlnie tln'reot. ir a natnralls oeem’- 
rinc lat, with a inetallK' h\<li-o\!de. lh(' nKeianh' is 
decoinpo'-i'd in such a wa\ that lh<* <_d\ t ei \ !, Cll , 
adds on thi'ee h\dro\\l iirtuips, .Kill, and -d,\cerin(' 
IS ])i'odnced, This piocc'^s, which is (allied out oii 
the lai’i^e scale, is that which is pemralK expressed 
h\ the name sapftnihcaf ion. 

CJI ,(()C|JI , O) I :M\M() C lld)Mi -j .IKOCiJI O 

llxttMMU IMit.ls ”l\<iMllt‘ |ii>t IS-'llim 

ll\tltil\l If ^ stf It III' 

M one ns(‘s, instead ol potasNiiim hyiioxah'. tlie 
iiylroxide ol a metal like calcium, lead, ('tc , wiiicji 
forms with the latt\ acids an insohihle compound, 
the pheerinn is ohtamed m solution in the pint' 
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condition, and this \\a^ tlic nictliod 1*\ wlnrh oiu' 
\v,is acciistoiiicd lorincrh to |n opai c » crnu- 

111 addilion lu llm, inrthod uliiili i-. oiir of (lie 
I i'(‘at niriiN l)\ wIikIi oiio |>i‘odiiC( v. ..l\<'(titic m 
ijii.intilv, nKt' iiiM- can aFo Fc producod In \aiioiis 
other inetlio(F .iFo m .jiiantilx, hut \\c will return 
to llie-.e niellloth W t ieJi dt ‘U ! 11 1 1 ' With t he r. mi UK I'Cia 1 
pioduclloli ()1 ei\( Cl llie 

< )iic intcic'.t iiiL’ I'lcpai at ion o| idvctaiiK', iioiii tlm 
theoietical point o| \icw I-. that h\ will'll acetone js 
I' dll' <■(! w ith iorniat ion ot cl.o ci me 

( i l\ col iim can he ohiaiiud Ironiaietoiic h\ nii\- 
uiL’ 1 he latlei with /UK aiidue. lu acid 1 he liheratcd 
h\ (ii oecii ( a !i o ^ t la lednoiion (*1 tin acetone into i^o 
hi‘op\ I alcohol a'*eoidine to t he loilow mu e(| nation 
r iij) ill, (■ II (idi) 

.11 1 le lieu 1 M e-'-IH »|f\ 1 i'.( ‘i||..l 

I >> tieatnieiit with /me < Idoiidr wah i i'. lenaned 
the I'^opiepN 1 aleolmh and it heeome-^ pi op\ lene. 

t‘ll(()ll) 11,0 Olh 
o.i|n.,|i\ I .a< u.it. 1 II,. 

I’\ treainicnl («! pio]»\lcnc with iodine chloride, 
oiie ohtain,'^ piojixleiic i<»(|o(di!oride (MM'll, and 
lioni thn, h\ tla- action ol (ddornie m prcs('n<-e of 
water, (ddorj»i(;p\ leiie, (' IM'i,, k produced ddiis 
eompound Is lieati'il once inor>' with iodine cliloiide 
111 si'aled luhes at a teinpeiatUK^ of I jO (’ . when 
It rs coin cried into 1 rudiloi li\ drin, ( ' ,1 1 ( ’I .. If tins 
o licated w itli ca list K' potash, e|\ccrini' and potas- 
i^nmi (diloi ide ai'i' prodiu'cd 

F.IIFI, i :IK()1I (’11,(011) 1 ;{K('I 

t nOiliti J13 (leit pol i-'SlIllll i;I\ ( iM Mil' pol.KsIllIll 

liN'la'\i<l- lhll•ll<(*■ 



(^IIAPTKli II. 

(.ioMr()rA'j)s \M) i)K(U)Mi’osii'i()N i’i:<)i)('(’'rs ok 
OLV(’KKINK. 

4’iih i^'hiiioiisliii* ()l ^^lyc(‘J*in(i w itli tlx' sn))si,‘inc(‘s 
kiiowji as “ alfoliols ” is j>r()V(‘i] l)\ tiu* lad tliat 
^.(lyc.i'niir iornib coiiipoiiiHls wliidi aiv similai' in 
composition to those of otla-r alc.oIioK. ( )r<lmai'v 
a]c()liol (dJi\l alcohol) can h«‘ (‘han^iul into (‘th\'l 
oilier 1 a abstraction of water; under sinnlai’ con- 
ditions <.dycerine ^ives uIvcerJiH* (‘th(‘r (<‘sl(a) ; (‘thd 
alcohol forin^ with acids certain delinite compound^ ; 
^dycoriih* heha\(‘s ni (piite a .similar way. 

The comjHMinds of ^d\cerme are of practiiMl mt(‘r- 
est, in so far as jMjssibly the one or the other ma}' 
appear a^ an intermediate product m the production 
of ^dyceriiie on tlu' lai’i^e scaJe, e.ij. the compound 
which ^lycerim^ forms with sulphuric acid 

(I loei’Uo-srniaii’iiK' Ac in. 

Jn ihi‘ production of this eom[»ound, one mi.xi's 
two parts by measure of coiicentrati'd siil[)huri«‘ aiud 
with one jiai’l of comu'utrated glycerine, W'ith con- 
tinuous stirrin«^^ whm'eby th<- mixture Ix'comes in- 
Kmselv hot ; afterwards tlu' mixture is (uiohd to the 
(HI) 
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ordiiKirv prratinv', dilutod stront^lv with wator, 
;uid milk of linio addod initil tlio li(juid lias no lon<j^cr 
an acid reaction. M the hot, Pan of the vi'ssel is 
llijown down a |ii('ei|)itate of i^ypsuni, whilst the 
^iijieriiataiit li()(iid is a solution of eaJeniin ^Ivcero- 
siilphah' , 1)\ eonciaULal iul; h\ (.‘Vaporation, and eool- 
llii.s .snliition, OIK! obtains the salt in tin* ronn of 
Cl N sta.ls. 

ill order 1.0 obtain th<' ^!\ cero--,ulplmnc aedd in 
(he free s|al(', one adds iIk* cold prejiared solution 
e| tile calciuni ,l;I\ c('ro-^uiphate to ('\actly so much 
o\aiic acid soltil ion as is !H‘(a‘,ssav\ for the neiitral- 
'^.al'tiii (d the lime : iheie se])arat<'s lK‘a\ y insolnhh' 
calcnini o\aIate in the lonn of a ^;ranular jire- 
cipitate, ulnist the el\ ciao-sulphuiie acid remains in 
SI ihn ion. 

'! h(‘ coinjionnd is so misiahle. tlial it is de('om])osed 
h\ merely warming tin* solution ; in order, tJierefore, 
te obtain it m ibt* anhuirous condition, oiuMUiist frc'e 
it lioiii water undi'i' the n.'emvi'r of an air-pump, and 
o\ei siiipburic ai'id, and thus obtain linall) th(‘ ]mre 
^In cei’o-sulphuric acid in tlie lonn of a colourless, 
.•^onr tastine syiup, which coni]>onnd, having ri'gard 
to th(‘ dibasic' charactei of suljtburic acid, must be 
vvnlbm as (gi y()IT)j()S(M)JJ). 1’lie formation of 
ei\ cero-siilphiirK' ac’d inav be rc'prescuited l)V the 
follow iii^ eijiia.t ion ■ - 

I IPSO, - 0 ll (ON), (()SO,]l) I MX) 

Milldmiit icIjMM iiM'-'^ulpliiiiu \Milii 

<11 III :u-nl 

( 1 ly(‘i'ro-sulphuric aeid is formed as an internK'diab' 
prodiud in the decomposition of fa.ts l»y mi'ans of 
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:h'|(1 in lln' S()-(';l11c( 1 “ iicid sa|Knnru*al lon " ; whiUi 
1 fniii 1 lir lj!\ ('(‘ iidr. h'ist('ai iM, -^tcarK- acid ]'- I'nnncd. 
1 lie !^1\ (*, mill' m the iiioiiH'iil «d' i(- Idtriat hni umte- 
Wllll llic S(ll|'llUI H‘ acid. hill in liic iIcciMlljXi.sll loli 
"( lats )*\ acid, liiijlirr |•alul■C‘. aic i inpli '\ rd. '-o 

that (lie cri n-Md|>liiii n acid i*- iininrdiatt'K aL'aiii 
dc(‘i ijnpnsed mill L:l\('eMiic aiid Mil|iliiir]<' aod, and 
lliis lal!ci Is (>iic(‘ ni'tic .(\ailalil<' lui ilie dt c()iii|>ns)- 
lioD of irc^li Jal. 


( ii.M I I.'IM Ml h: i;. 

\s Is K'linwn. 'irdiiiai-v al('(;|in| fomis, when 

wanned w ilii ^nl|>hui le aeid, a • i.injt.aind. el li\ I stil 
pliiine .leid, whiil) n a e(Mn|H'niid «‘tiin|'lele!\ .iii.il 
'»,2n'n h) jjin eniie sid|>}i(iric a<‘id . h\ Ik at nej, ah. w (' 
1)0 the et h\ Msiil|tlltll ic a( id dreonijHKe^ mill t‘lh'. I 
('I h('r and s|ilj>huri( acid 

H\ tj'eatini.', ^er\ coiua ntraled lanlndimist ^d\- 
ceiane a( a Iiil^Ii (eiii)H‘ial me, w'llh ^■^^n(^'nl ra (ed 
nd|)li(inc acid, not oid^ is liie lit si donned ,‘n'\eeinM'' 
^iilpiiurK' a,cid deconij)()s('d mti* il- eoini il ll•■nn , hni 
\val(i Is also !’<mii)\ed IVoni llic eKceinie. and acio 
lein IS inndliced, ow iim O' tile i;ieat deh \ drat in_i( 
acli'in ol sulpluinc acid, winch is not exhausted e\(m 
h\ ihi' h\drn\\l nroitjis ol jalvceniu' 

(' njiHln CJl.f) I 211,0 
I,a\i <•! IIH* UMdltlll \\ iii'i 

W'e sJiall ha\e !•» retUJ'li later to lh< properties nj 
ai roleiti itself, since n is oin* oj tin* IreipnajlK ap[iear- 
mp decoiiipositioM ]U'ndiict;s of nlwaritir, and is o| 
practical inijinrtance in iIm* sliid\ of fats. 
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!)\ tiraiin^ L’ly'‘<‘rni(‘ \vit)i siil»stan('c>. ad 

(ain ^cl icallx tlian sulphuric acid al hddi tciu- 
p(iaiurc,s, (Hil\ lilt Ic acrnlt )u i-^ loiuicd. hul chidl\ 
L'Kccrinc { llici' h'or (lx* prudiictani of glycerine 
('tiler, one In'aie in a >paciouN di'^lillal lou ajij'aratiis 
1 paid of coin eiit I alcd idxccriiie willi .”1 parts of 
powdcM'd calciuiii chlorale d'lic uia'^s Iroilis on 
waiimii;.; -lioti'_;l\, and nixi'^dl l>ct\\<'cit 170 and 
I "i ! lopioid x.ipoiir.s ol l:I\'‘c)iii. dlicr d' II , d 
'I'iii' oil) he a'jam icdiu-'d to nlxcciiuc h\ ja.donLtud 
■ica: lid x\ It h w al cr 

t i i/i ( I la • I’liosi'iionic \( ID. 

Id licatiid c* uccui I ated i^Uxa'iiiic witli plaeial 
p:i'i.|iho)ic acid nix ccro-pliosphotic acid is pit'diici'd ; 
otu n iiliali/cs the iiijiiid With hariuui caihonatc, dc- 
coit'p. I'.i ^ 1 lie soliitioh (d hariuiii 'd\ ccro-phosphalc 
x'lili diipliUiic acid, and C( ai(a'ntj‘alcs the solution in 
xai iio 1 ./ a Mip\ coiisisUuicN’ id hcjitiid. the* 

aiip aiiid !■- dcc( unpo'^c d 

( > I \ c( ro-phosphi ii’ic ai'id, hitherh» of no ju'ticl ical 
iinporianec, is a xerx interesting •'<'dv to the jiiixsio- 
louical clK'uidt, h(‘cause it roiin.san essential cojistit- 
iK'iil ol the ner\(' siihsfance of the alveolus, and of 

I •> iieatinp ylyciTine with haloid acids, or w itJi 
phospliofiis iodide, Ultra' acid, etc., oni' (‘an product' 
Ironi L^lxcennc a ^trt'at nuinlu r of sulistituted coin- 
pounds; up till now onlv one of tlu'se suhstitution 
products, viz, tlu' nitro-[)roduct, finds (‘lujiloyiuent 
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tochni(;!illy. Wc cii]) thi'Kifon' hiiiit niirsi'lvrN to a 
njo]'(‘ly ])riof (losfn])tioii (»f t])(;sc hodn's liaviii^^ only 
theoretical iiii])ortanee. 

'riit (dll,o|;!l\ |)i;i\s. 

liy ti'ealin^^ ;^1\ e(‘i-iiie ^\I<ll hydfoclilonc acid, a 
niindx')' (d conipoimds are foi-ined, w liich are int(a'- 
esim.i,^ ('\inii|)l('s of llie '^iihsl il idion process, and 
throw ('(jiisiderahle ofl llie eoiistil idi(ni of 

^l>e('riiu\ 

Hydrocldoric aeid a.c.ls on elyei rni<' in various 
ways aeeordin^^ to ilu' lenipcralnri' and pi’(‘ssina'. 
AVIk'H a eurnait of hvdrochhaac aeid ^a^ is ])ass(‘d 
tliron<^di ^d\(a',rine so lon^ as ii ts ahsoj-h(',d h\ ilie 
lapiid, in a elos(‘d tnhe and l)(*at(‘d np to tin' h(Mlin^- 
poini of waiti'i’, the ]H’odnet in'iitrah/ed w itli ])otassiiiin 
(aiilionati', and extracted vv'illi ether, a Irpiid is oh- 
tained, whose hoihn^-ponit is li'Jl) specih(t 

,itravily 1-1. and whieli lias a sweet taste d’his li(piid 
IS ilie sinijile ehlorhvdnn, or nionoehlorhv drin, haviipit 
tht' ('onstitiilion ('.11 _(( )H .iCI. 1'jie i('aetion may 
lie r('pr(‘sented ])y the follow imt (apiation.-- 
(',dl.,(t)Ilh -F IK'I IhC) t (yi,|t)}l,)Cl 

livilioi ]il(» It w;i(«i niniioi hlnrlij ilnii 
JioX 

l)y iKxatin^' fijlyeorine with^ ahoni tiftoen tinn's its 
weiyii of liydrochloric a.(*id in a elowd tnlx' up to 
lot)' r. for ten to t\v<‘lv(i hours, oiu' obtains Iw snb- 
s(Hjuent distillation an ('thereal fra^’ant liipiid, hav- 
ing specific gravity and hoiling-point 17! C. 

'Jdns is duddorliydrin, 
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(',ij,(()ii).. i- -1- (yijoiDCi, 

lilxciinr lisilnicliltn'ir «li< iiiorli\<ltin 

Sin(‘(‘ tl]('ro liydroxyl in ^fjy(*(Tin(‘ 

wliich (■iiii Ih' rcphi(*(‘(l ))y utlior radicles, it must form 
a ti'ichloj-hydrin. 'Fliis, iiowevcr, is not produced 
l)y the din'ct action of }i\drocliloric a(*id on ^dyccr- 
inc, l)iit can (m!\ h(M)I»tjiin(d in an indin'ct wa\ , 
r>v tr('a.tin ;4 dichloi'livdrin with ])lios]>}ionis penta- 
clilondc, tri(*hloiii\(lrin is produced in tlu* followin^^ 
manner . 

1 P(d. fl(d 1 P()(’l -I (MIf'l,, 

(liclilo! li\(l) lu pliitspliiirU', IimIio plios,|)|i<M Us tiichlor- 

lu'iila I lil<ui< <)\M hloiulc ludiin 

( lilo) iilc ,11 nl 

'rriclilniliydnn has a specilie onivjiy of 1117, 
at loo ('.,and may h(‘ n'oarded as ^dycerinc 
III winrh all t]ii('(' hvdrowl ;^fronps are r('])lac<;d hy 
<*hl( I'l.ie. Ity lono con(iiiH(‘d juatiii’t of tradilor- 
hvdrin witli v\ater at a Jii^li t<‘njpora.tuj‘e in a sealed 
iuhey it is a^niin broke m up into livdroeliloric a.eid and 
^dycc riiK', a prool that th(‘ radicle (\,H (ydyceryl) has 
remaiiKd intact.. 

AVInai tricliloi’hydrin is treated with e hlorinei 
onei of tile liydro^am atoms of tliei (\ll. radicle is re- 
placed hy chlorine', with the; proeluction of tetra- 
clilorhydrin, (yi j(d|. 

ddie e'onstitiition ol tlie m('h;cul(' is e'asily iindeu’- 
sto(d, it one assumes tliat the atoms in the glycerine 
moletaile; art' arramted in a similar way to that in 
marsh ^^as ; wc then liavc two liydroxyl j^roups at- 
tached dir(;ctly to the' carbon atom, and more; easily 
«iihstitnte"d liy tdilorinc than Unit wdncli takers ilie 
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])l:iC(“ ()1 ]i\ m t)iic of tlir Itictlixl 

'CIh' lnrniiil:»' will m.iko tins rcl:ili<»iishi|) 

(‘K'lir ■ - 


Ma t -'ll L’.'i'-' ( 


Jell, Oil 

( i 1\ cfi me - ^ ' j ( |[ 1 


cil 

ol] 


Moi'ni'hlot in ill II' ( I . 1 1 


I >i('lilMi In ill lit < 


Oil 

Jl'llcll 

ll', 


jOll |('ll 

'I' 111 I M' '1,1 <'l 

I I lOiloi Imli 111 ( ! 1 i:,u (ii.H Iniji iM ' 


0'> 


Ci 

('! 


Tln-n“ I- ,i!sn .iimllxT f'Hiipntinil wliu'li iiia\ It ii- 
L^.irdot! as an inlci inrdiah* pindnci m tlic aluni -'iili- 

sl !| lit mns. \ )/ I'jiiclil'iiindi 111 ll is ndtaiiii'd wla-ii 
dudiinrindrm i- inMl.'d witli ,i(|ia oik |Ki!;t-,ii Miliitmn 
Tills Is <1 I'liuid hiiiliiii' al 1 is . wliirli |)\ lii-at- 
nii'iii with Indhudd'ii 1C a.cid n aj.-ain changed into 
diclili n Indnii 


(',]) fOll.Cl, ; l\t)ll KCl i 0 11 oCi 

ill' lil-'i liv'itih [in'.i-'ium 1 jtiflill'tliulim 

iiMli'iMilf ' hli'i I'll' 

I'.lloi'l i IICl ('.11 jCIlH'l, 

I Jill llli'l ll,\ 'll Ml * I'll IiIiiiIimIiiii 

11\' treatment el ^iM-erine with livdrohininie acid, 
nr ])lins|)lin)'ii-' I'lnmide, luoiiiilie d('n\ati\es are nh- 
taiiied wliirli ai-e Mindar m e(Misl it iilion tn the 
ehlnnm'-dc'nvalivi's. Tlieseaie as h.illows,- 
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A!<)n()l)r()fnl]\<ii‘in - CjUjOII),!)! 

1 ydn'ii ( ’ il ,l()iJ)i>i . 

Tnliioniliydi lu ( ' I I 1 >i . 

I']]>ihi ()inli\ (li in ( ' H ( )l>r 

1>\ tivahiy^ for t\\('uly-l()ur liour^ witli an 

r(jiial w'rii^hi of |»lio-.|i]ior(is ])ronii<l(*, and tJien distdlidi.^ 
up to incijaont chai'iin^', one o]>tains hosidos ac‘i‘ol(‘in, 
ii distillate s('j)arati lit; into two laua’s, tin* nj)]a'r oih‘ 
hoini^ <‘j'iltionili) dnn, ( ' ,I f,< >!'*]■, tlie lower one dibroin- 
li\di in, t ' 1 1 (( )1 1 ) lir., ; tlu* residue leinaiiiin^Mii the 
K'tort, iti\es alter lu-ut lali/alion and treatment with 
etliei', ix'sides dihroiiiJiN drill, also inonoLroniliydriiu 
('JiDMhJlr W Ik'Ii all\l hromuh' is nh\(‘d w itli 
hroiiiiiie, 1 ri])rojiil)\drin i- pj-oiliieed ; .. 

(;jl,Dr { Dr, ril.JIr. 

I ll^ I lit<>)iiiiK' tnl>ioiii)i\ <li III 

A(ii(i\ or Iodim; ('o.mpoi .sns on (i ia ri-.itiNj;. 

If t^dyeii'iiie Is treated willi ]i\driodie acid, more 
oiiei'i^i'lie action takes j>lace than \\ itli hydrocliloric 
ac'id or h\ drohroinie a,eid ; it imiiiediaitdy sejiarati'S 
ail till hulroNyl groups (roni the ‘^dycerine, with tlie 
l"rnia.tion of all\1 iodide. The excess of lixdriodic 
acid I'lNicts fiirtlii'i' on the allyl iodide, and forms ])ro- 
J>\ ieiie : 

(',11, (Oil), I dHI 0,11.1 + 311,0 t 1. 

,il.\< ri iiu> liv<li iiidii .ilhl itMlnU- 

■ , 1 . 1.1 

o.jli.i + III _ (ur,. + I, 

all)l iiiiliil.' imipyrMic 

All\l lodidi' is pro]>ared m tlie fullow’ing way: 
In a tnhiilated retort are warmed a solution of 
.) 



IS 




S jiarts KulitK' III ('nrlKui hi-'iiIpliKlc aiul I jiarl ni 
j)li(is|)li(U’U.s, -nid aliri- disnllnit; oil tlu' cailx'ii la- 
,std]dii<U\ anlndroii'^ ^iuTniio i'- add<'d uisniaH <iiiaii- 
to iIm' |diosj))ionis i,)did(‘ H iiiaininj:, 'I’lic l\v<i 
iMulios I'oat-l oil oaidi oilai u iili lii-cal moIi'ju'c. and 
troll! tlir rosultuij: jiia--^ oin olilaiiis, i)\ <lixi dlatioii, 
jU'opN Iciif, walor, and all\l io<lidc 

Tin.’ cnaio all\ 1 lodidt* ImAMi ooioimd, it nia) 

he d('foloM/o<| In shaKiiiL' witli (•aii''li(' ^oda soln- 

Ijoii. ;f(‘liii('d calt min (ddojido. and llioii 

tilitanicd aha o' 'louiT liijind, iMntinu at 10- 
wliirli liah till- L^r. 1 .iii<l a -tion;.' ^aiiic liki 

odour, d'lif jH’ojn h’lK' passijiu .\(.| a-a h\ -product . 
li\ stion;.: cool 11 ip .iikI jirch‘'in«'. coikIciisi s to a coloin - 
Ics^, pocnliai 'Niinllmp !i<pn<l. 

(Jl\ia rnu’ i--, a-. alicad\ stated, ,in ahmliol, hiil it 
Is a tnlisdnr akoliol, wlnlst lioni tiio (.aidunahoii, 
('dl . that Is till’ radadc ]iro[)Ui\h nhianis a 

itiojir»li\dnc a'colud, a!l\l aicoh«.! d’liis is then a 
proof that the radiele t ,] 1 , which is contained in 
plvccrinc, IS not ipnlc itlciita'a! with th< radicle all_\ 1. 
It n)a,v he (juile naddv distinguished h\ its diflereid 
at oil licit) from the lattei , tow Inch, howe\ei\ 111 man \ 
])oml,s it stands \ei’\ near 

It Is, moreo\ei, possible tit <lirecll\ produci' all)! 
alcohol from pivceriiie m (Ip- lollouinp maaincr 
Wlnm one lieals pUcerme willi oxalu* acid up to 
1 1(1 ’ lormie a,cid and carhon dioxideare ])rodnc('d ; 
out ot the diluted Injiiid, formic acid mas he ohtaiiu'd 
h\ distillation. As repardscomhmation ol theJormic 
aciil with the plyceime, (his is on!) induced a,t a 
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lii^lirr and acci)|-<l iiil; tc l'’i»llc'ns and 

1 Jriimniirr, tlin ojx'ratnm is Im*s 1 cMi'j'H'd out in tin* 
lolldwiiii; iiiiuiiiri (hie nii\<‘s t ])ar(s ^|\ (‘fi'inn with 
I ]iail OAali(‘ acid, and aihk to llic inixtiiri- J tn 
[lait i)f :tmin»»iiiinn (dilornlr, wIrmi (Hi ]icaliii<: oiu* 
(•htaiiis .1 L^l\c(‘i idr of [oi'mic acid ( ini»noh)rii)in). l>y 
] 'I'nh iiiL’cd licaliin.; at “d<>i) (’. the na an >l< >rniiii is split 
iLp iiitd :iij\l alcnliol, carhnii di'>\idc, and water - 
( 1 1 ,i()|| I, + CM ,( ), < ’ il .< > . [J(’( )) I- II ,( ) 

li'imi' til'l "l\ t <•) Iiltil mil .H 111 

(‘ ll iOll, ,() IK'D) ('11,(011) j (’(), + 11,0 

l\ 1 1 1 1 ' iiiuiiii a> III .il!\l ii>oliii| I iiliiiim \\,it«i 

I. Ill 

All,\l aicniicf Im'liiii.s In (list d ali'cinh at Idd (' ; 
(he !l isi ill;ti mil tniiiimics In 'Jhd aiid sinLidlanc- 
nnsK ih>'ic alsn jia^sc^ oxer acrclciii Innn the direct 
decniiip I^ll Inll n| the plxt-el-ine itsi'lf. Ill older tn 
I'hl i'll the allx 1 alcohol in a pure state, oih* shakes 
tie lawdnlillate with a soliitKUi ol pota.ssinin enr- 
hoii.,tr, wnciehy watei- ami all\! lorinate are ri'- 
III i\ed the liipiid si'patated IVoni the potassium 
Ciiih.iiiale solution m washed with solid alkali, wliere- 
ii\ i1m‘ aci'olrin Is leiiioved. Alter r(a'ti heat ion at 
h(i to 1<)() (\dr\in)^ with caustic harxta, and re- 
peated (list illalinii, one ohtaiins tinalix pui’e all\l al- 
cohol a.s a colourless hipiid, w ith a hit in^mhsa^U’eeahle 
siiicll, low spccilit' <o-a\ity (tl-SoNP a.nd a hoilin;^- 
jioint ( i| 'J(') ( 


Aciaiij’.ix 

Am onj4 tile decomposition products of j^lxaaM’ine 
With which oiH' has most IViMjiamtlv to do, acrolein 



Inkt's tli(' first )k*(‘iius(! ^^iuuM’ino ])\ rapid 

lieatiiit; \(M'\ easily Iximinos convt'rted into tins Im«]\ , 
and e\i'n in (•t)n)l)nh'<l ^dyrenne (lit fats) iltn sanui 
d(‘(;oinp(tsil,i()n taktis jilacc, if one lii'afs tiu' fat 
<]uickly, tlu‘ disayn’taiakln smell uliielt is (‘volvi'd 
wIk'Ii Mih' dj-(»ps fat on a liot plate or allows if to 
fall on i;lo\\in‘^ eoal, is eaiiseil )ty lli(‘ e\olulion of 
aerolt'in itself. 

\)\ lapid distillation of ylyeeriiie aeiokan is also 
lornied, and that in \erv lai'^e (juantits at (he end 
of (lie operation. It inijiai'ts to odoiirles.s iiua 

wlu;n it IS jiri'senl in e\< n (»nl\ minute (plant it\ , a 
disa;.:riu*aJil(‘ and p<'netratini; siiu'!!. 

hor the pioduelinn of aeiolein in a lai^^e (piantit\ 
oiu' treats anh\drons ^l\eerine. witli strontt deh\ drat- 
in^ sul>sl.anc('s, and at lipirli teinpi'ratures c.l;. one 
lieat.s I pait i^d\e(U-ine with '2 parts of aeid potas- 
sium sulphate, wliert'hy tlie dei'oin posit ion (d tin' 
^dyi'erine lakes plae<' aeeordint; t<» tin* following 
e(piation 

(hit, (Oil), (’.Jl,() + '-iJi.t) 

i:l\t»*iinc adolfiii 

( )in‘ obtains a.ei olein l»y reetdieation as a eoloiir- 
less li(piid winch boils a,t ;Vi" tlu‘ va,poin'S ol 
wJiieh atta,ck tlie eyes and nost‘ with \er\ ^uaait 
violence, and caiis(‘ j^meat inili^mmation ; in wate.r it 
dissoUes only slii^htly, Iml m alcohol on tin' other 
hand via-) easily. Acrolein has tlu^ ])owei’ to la'diiei* 
silv(“r oxide, and is tber(d)\ (dian^ed into acrylic acid, 
of vvhicii the formula is tblljO... 

A voj'v interestiuj^' decomposition of j^lycerint' is 
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tliiii wliicli laki's placp by tlir action of ‘cfnicnts dji 
dilute j^luau'ine, and l)\ which acids of tlic fa(l,y 
acid si'idcs ai'(' formed. 

One adds ^dyc('rm(' to a litjuid whicli is iindcM-'^'o- 
in^^ alcoholic Icrmentation. when si'on altt'r the 
addition ol a ciu-ta.m (jiiantity of glycerine tlu' fer- 
iiu'idalion c,('asi's, so tlml ^l\ c(‘nm‘ must )>(' |•<\l.:al■dcd 
as a body iniimcalile to alc'dmlic. b'rmenlatioii. 
d’hos(' lermeiils <*1 jbe lo\\(‘r ordi'r, whicIi art' Known 
as ba(‘t('na, au' able, lu'Wcver, to d(‘(*om]>ose ylNcer- 
me, and theiadw L;i\t‘ rise lo a utioK' "('laes (d aiuds 
b(‘lonL:m^ lo Die falt\ acid senes 

()m' alloW'v to stand a mixtui'e ol 1 |>art 
\'2 parts wat('r, ])art clialK. and 0 \ '2 part fle^hl\ 
i-ommimiti'd mutton at a temperature' <d dd-ji) 
so i.dos place' a \<'r\ slow fermentation proe ess, 
wliah consist^' of a wlnde* seru's ol elistinct fermen- 
tation, SOUK' taKin^^ jilace sab' by side, otlu'fs in 
se(|uenee; ('a.rhoii dioxide and hvdroi^a'ii ,uas art' 
e'vohcd 

'I'he w'hole fei’iiientalion lasts about ('ieht months, 
diiriiif^ whicli are formed, Ix'sides <'tb\'l alcohol, a,c('tic, 
propidiiK', hiilvrie, ^alerlanic, and caproic acids, as 
Well as a snuill ipiantity of hi_uh«'r la.tt> acids -- 
the p^reater jiaa'l of tlu' _L;lyc<‘rin(' is lu'rehy decom- 
]>os('d. 

The lei nu'iitation processes, which in tin's case are 
Known to taK(' ])lace, art' tlu' alcolioliei fermentation, 
tlu' a.('('tie acad ferim'iitation, tind the butyric acid fer- 
nii'iitation. Willi yi'ast ‘^lycc'riiu' ferments at L?() to 
’b) , with till' forma, tion of ])ropionio acid; with tlu' 





htilNi’K' at'iil li.H'illu-;, ii{» to l>iil\l jtlnflmi ;iih 1 ti-j- 

(iL^< l.!M!*l,S 

Tlu‘ Mellon (‘f Mei<U on ;^ly<'eniie Itii-- l>e. n I'mhK 
eoni])lelel\ studied Mild ItMS Ihm’II ulfoMds referred 
lo on j) 7 r»\ lirniLtnn: l<i^etli('i Ld\eei‘ine .md 

Meids, eoni)'<uinti'- Ml'e formed wIikIi :i|e de-nilMd 
MS etliereM* eoni|>oiind'- 'I'lie nii»s| inipoiiMiil n (dmi- 
ealK of lliest « < 'in pound'' mk llie ia!" \s (he 
e.iiist il 111 ion of lin' 1 m!-' hM.iim h<lii'r Known, ii 
Wil'' linpoilMllt lodel<rniine whelfiei h\ diieet < uHi 
hiiiMtioii of aeidv (oniMined m f.il,' with ^^(sinie. 
eon 1 poll ndseoufd he olit.iim-d ''iiiiilai in their jtiopi I'lie 
lo the fats 

The rcMi-lioii MitMim. <-oniphlioii wfun :d\(eMne 
1' nil\‘ d loot iher with st'-Mrie ;n id, pMllnitM' ,i( id, ol' 
oleie .leld, iheie l'' foriiied MeeordlliL’ to lhe]t|opol 
lioiw in w liieh t lie Meld'' are iinploxed, lie mono, 
dl--. and I ripl_\ eendes n| Ih'- l e''[)ee| l\ »' taiu Meid'' 
riie naliiiiilly oeuirrimj' I'aN are I riL;! \ < ei ides, and 
ihe (omp'Minds jirodueeif iU 1 lli'-ia iK reseniMe (Oiil- 
pletidv the naturaJfs oeeiiinny fats i>olh as le^janfs 
Iheir ]>h\sieaf and iheir efienneaJ prop<'rl le.-' 

15) Ihe (oiiilunalion of ol\eerine with iheaeids, 
water Is alwa\s elnnina.led, mtd in Ifie s\ nlliesi.-' uf 
tile ejyeende frist<’arm, lor example, (he I'olK.win;,^ 
naietion takes phu'e 

thii-fdjip 1 df(\j-i _,(),) t'_]f i()ii|y‘,,,()p -n d n.o 

stc.iiii.jMil -f 'Ml H’ i:l\ ''o i(|<‘ Nett'i 

j’e.'sides the of) (prides o| (d<'ie,, pa.liiiifie, ami 
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sl(‘;ii'ic jickIs. w'liicli ctiniiMttnU ociMii- ii> f‘u>^ one' liiis 

alsi) till' VlIfKills n( tin* nllicr M,<*l(ls of llic 

r;ilt\' acid sci-ics 1 1‘( >i‘n]ic, Imtyi'K', pr* )|)ii mic, vali'r- 
iani<‘. etc.) : a^ far a^; tin -^e acid-, eceiir in natni\‘ iii 
the foi'in Ilf Lti vcende>.. llie arliliciallv iirodiu'ci] (‘(tin- 
peiind- |•'‘^e!!d'!< in a!! rfsiMads tlie natural dda- 
aci'tiii, tiahnrynn. tidaiinn. are .>iich Ldvceride-; whadi 
a, re met \m11i in natnie (tin can )»re]iar(‘ the 
Ldyceride-. h\ \aiiiMi- methods t dh<‘r 1)\ lieatinp 
.Ltl'Cirine With ihf i'e-.j»e( j i\ e a<'id in seah'd ^lass 
tiihe^ ill an od hatli, oi hv nii\in^ -uljilinnc acid 
<(s wt'il as the ialt\ acid with the idyceniie ol‘ liN* 
dis^,! I\iim the acid ill tin* yd « ta line h\ waiiiiinp', and 
then liassiiie h \ (1 1 oi h lone a<‘id L;a> through tlie sohi- 

tii II 

lie acti'i’i u| sidplinric acid in the s\nthesis of 
t h ' jj \ ( M it h s ol th< et her acids nia \ he (‘\|‘la me<l hv 
iho lorin.it It 111 111 the first place id yl\ c('ro-sidplinrir 
acid, which, ho\\e\er, in contact with IheorLtanic 
acid'. IS t'oinerteil int.o the j_:l\c('ride of the acid, and 
ndo !r<’e sidplnirii acid h’or e\ani)d<' 

t ..ll.'tdl) ! fl.SO, (' II ,(()Ili.(() . SO II) I 11,0 

"loomi. Mill .^iiIidiMi k n dI 

( ';M I )-s ' . St) 111 I (),) th,ii,io(Y,ii,|0),-i- 

ul\t t 1 o ^iil)ih"jni Hill imIiiiiIii h hI I i i|i ilniK mi 

Jil,o I ll.so, 

^ lit I Mllplllll II 

H III 

'The act ion (d h\droeidoi ic acid is that chloi h\drni 
IS first, lonned (rom the plviaadne, wincli in enn- 
tdicti W'lth lh(' acid is converted into t-lie I'espeet.iAc 
;dyc(>rid(', wat.i'r, and h\ di-ocliloric acid 



(iLV('KK!NK 




[ ifci - {'Jijoih.ci i- 11.0 

!j;l\iTi n»t' h\ ill ni'hliii K I lildi I imIi III w.ilri 

IK'lil 

(',,n,(Oii),ci-i -iij'* I- 

< liliii )i) linn oifu .((III tiinifiii M.itci 

liOl 

li\t|i(i( liloin ,(ciil 

acid (‘Xi'rts a soincwhal. ihrtcrcni r('ar(i()n 
fi'oni (dlicr acids nn ^l\ct>rmc. and mdiu'd llit' r*'- 
actioji dc[)cnds in a^ ;^ica4 d(\Ln'(r on w Ini licr on<' 
cnijiloys diliilc ndiica.cid, or tlial of liiuh conc.cnlia- 
tioii Tsilnc acid ol 1 oa\ sirmi^nh Inriii.s IVoni ^K- 
ccnnc a jk'W acid, which is known as aiad. 

One cjin j)r(»dii<’(‘ ^^Kcc'nc acid h\ inlrodiK'iii^^ into 
a. V(\sscl nifric acid of spcciiic <,nM\it\' I o, and 
caait loiisly allowing to flow down Ihc sides id* the 
vc'ssi'l a mixture of (‘ijual voIiijik's of water and 
^dyci'riJU' in such a v\<a,\ that tlm ohc^rim' lloats 
a])()V(' the nitric a.cad : after a]>oiil a wia'k the li(|Uid 
is jilac.ed in a desiccator o\( r saljdiiiric a, cid, and is 
left iliere until a syi-u|ty iKiiiid is jiroiha-ed. d'Jiis is 
neutralized with lead }y\dro\id(‘, and the lead saJt 
d<atoin])(»s(al hy Indiac'cn suljdiidi'. wheiehy afti'r 
a.^ain conc' ntratin<^^ owv sulphuric acid, ^d\ceric acid 
IS ohlained as a laiutix vclhuv li(|Uid, ea.sily sohdiie 
ill water and ahadiol. 

Tlu' formula, ol j;l\ ceric acid is ( *,I I, 0|, and one 
(MU rejircscnt its formation from olyccriuc m tlu' 
follow in^ w'ay - 

CiljOlh ('H.OII 

I ' m 

Cllloll) - ('ll oil 

I 1 

(!iL(OJi) cooa 

chrmiu ^lj((‘ii( .1' id 
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or ( -„I 1 ,(()]!),('( )()K. Oiu' can also r(’'^ 5 ar(I it as 
(111 iy( In )\v] )]•( )) )i( >1 \ u* iitod . 

Accordinj^f to tliis (‘(jiiation only oiU‘ of tlio two 
oiiisi(i(' yo'onj)s -- whioli a.i’o present in j^ly- 

(‘('ViiKi, is eliajiy^ed by the snbst itniion ol an oxy^<‘n 
a, tom lor the two IndroL^'ii atoms with t}u‘ haanation 
of t])(.‘ earhoxyl (’OOH; th(‘orctJcall\ tli(‘re is yet 
:uiidh('r ojve('iic aeid, in winch both tin* - ('HjOIl) 
,i;rou})s :ir(‘ elia.n<^^(Ml in tlu‘ same wa>. d'h(' jaodiic- 
tion of tills aeid has not yet, howevc'f, heem ace.om- 
]>hshed. 

'The powcj'ful oxidiyan^^ acdion which nitric acid 
])osse'S('s, ncci'ssilalcs tha.t tlu' (*ha,n;4(‘ in iln* j^dy- 
ccvine do(‘s not take ])lace so simply a.s tht‘ ahove- 
nu'iitjoia'd (Mpiation indicat(‘s: tlnax* an* nainy nioi'i* 
ci'mplcx secondary reactions, and a pa,rt of tlu* 
^’ly-a i-ine is cons(*(jijentl\ conviTtc'd into raceniu* 
acid, i^dycoliic acid, formic acid, and oxalic acid. 

Vi'iT concc'iit rated nitric a(*id acts on ^dxa*erine in 
sii(*h a way that a t^dycerkh* n'.snlts, viz. tlie nitric 
iici(^ tri^dyet'ride, or triiiitroj^lvci'rinc, of the foianula 

NO.),. 

d’he production of tliis substance will he described 
in more dtdail Liter. 

As remands Hk* ])roduction of the mono- and dinitro- 
fj;lyc(n’]des, oru* has i») ]>rocei‘d in another way tlian 
that of direct (annhination of ‘tly(U'Tine with nitric 
acid. Tluw an*, obtained liy makinj^' us(* of the 
monocldoidiydrin or diclilorliydrin with a mixture of 
equal parts fumiiit!: nitric acid and sulphuric acid, 
diluting the li(]uid with much water an oily 





ln|Ill(l srj),ir:ilt's, winch }K(ss»‘sscs tli<' l‘•»tll|K isition 
r,]f {h(() , N(hi, (hnitiMiiitUKicliioi'i^iyccviiK' (ir 
( ',;l i ( 'L( ( ) N()j - ninnnniti-(»(hclil!iri;l\ ccniic. 

Aiuoiio ti),. ctjiiijxiinuK prtulitccd IVcrii 

yl\ccrji}(' hy suh-^tifufion [Hnrcs^cs, iip nil ik-w nnl\ 
oiK' has altainci] fcchiiical iiiijKH’hmcc, and Ihi^ is 
l!i<‘ ml I'D^lx (•crid(‘ csiia (crrmicoiish kimwii a-' iiiIi'd- 
'al\ (‘cniK'i which i'^ di'^t lULfiiishci! h\ lie \ 

that ii Is dccDiHpost'd h\ a blew with a moIciicc 
\\’ hich t'xcccd. h\ (ai lhal "I ollici c\j»lnsi\c suh- 
'-taiiccs ! n c'>ic.i',jiiciicc t.l ih' |»i'i>jnal\ . ih'' ('iiiii- 

pMinui hdcri'cii (i> i'- ell) jili '\ . 'd ID ir-chmi’al c\|i1ms!\(',-, 
ill c\(a' mcrcasiiiij wa\s, and ih- nianuiacinja' ha'ins a 
sjn'ciai ni<hnn\ 



(’ll III 

’I’liK I’UuDid iMN or 

l! t<< (It' t llti' t ll.il one r< 'jlllh il l.> M par.llr '^(raiic 
.lit. I .M-iiU f'paii l.ils iFj ;i ])iir<' Inr ilu- 

ji'iiitM-,,-. i)i (.iii'llr (ii, ‘in’ll. H'tlirt . L'l\ tri iiu‘ wa^ <nil\ 
|)t Mthirn! nn lln ailtll sc.'llr luf sfti ‘ ll 1 1 111' l’( ’ ->( iircl I 
.iM'l j»!i,' I ica I pHf|M i^cs, ii< »t w it.li>liin<iiii^ that 

111 ! o trill K r^ I loin srajt niaini lad lire niK' had thr 
i'au Miali'i'ial in l.irm' <jiiantii\ i‘<'ad\ fnr ('iiijilM\ mriit . 
I’hr nidiiiaix ]tia(‘tir(' i)l ihr jthai inacist lor thr pro- 
d'h lion ri rlNnrinu' w a ^ to sa])oiiil\ oil witli ii-ad 
o i'l“. s. paratr the hhrral<‘d phia'iaiu* Iroin thr 
lr,!,o ‘,oap h\' w.isliiiiL; with w'al(M\ and thru pioiluia' 
^d'o-'inir in iIk' purr .sPit.r trom tlir still \('ry iin- 
piih rihiliofi h\ 1 hr indhod dr'^rnhrd hrlow 

( 1 I.M'l.UIM’ 1 UOM I Jl \1) So \l'. 

pi ('pa ' r-, lead soap (thr ('iiiplastrum siniplrx, 
('I diadi \ Ion jtlastrr of (In' phaianarisi) liy -.tirriny 
toL.a’lh('r‘J parts |)\ Wright, of oli\(' oil. Id parts hv 
w’riLiht of' hlliai!_U', and a sufrirn'iirv oi wa.U'r until 
a iimfonn inixtui’r is oltlaiiu'd, wlndi is tlnui lioih'd 
in an non vi'ssi'l wutli (‘onstant si irrini; and addition 
(*d7) 





‘2S 

i>r wilin’, until (tn ti'stin,!^ 1>\ I’oolni;.:, it (‘on- 

toil Msi'ous \vh)tr niass, w'lncli lim no Ionian' 
liny ^rcasN (V('l. 

OJivi' oil (’ojisist^ j‘oi‘ tlu' jijosl })atl f)f iIk' o 1\- 
(*n‘iile of olno and, \\lnk‘ llu' ;^l\(‘('ndc‘ of ])alniiti(‘ 
and and a small amount oi lris(.<*ann ai'caiso pi’CMUil ; 
Inid soa])s arc formod coi’n'siuindm;^ to < adi, the 
load oloatc ju’odommalmp. 'I’Ik' result inj; mass is 
msoluliU' in water, ^dtein on warmmL!, hut l^ harij 
wdmn cold 

.r’or tli(‘ si'paration <d' lli< i^lNcei’ine m!\»‘d with 
tile lead soa,}), niu' pours hot water on t luwomph trlN 
hoih'd. l)ut st ill fluid pl.istcr, sin-'- thr ma--s tliorom:hl\ , 
aaid U'aves it at rtst for a turn' m order that the 
soap may sopaiate Irom the wat<‘r, llini ]»ouis this 
otf, and ri‘\a‘a,1s ih(‘ washnej^ s(‘\eial tunes, until all 
^^1> (‘('Vine IS si'itaratetl irom tin* mass,-, tin' oluu'une 
waters are mixed, and the piirihealion proei'eded 
with. 

As the (’xei'ss ol lead o\id<' diss )l\es in tin* cK- 
(’erim*, this must Ix' iifst r'-moxen, wtiicli is a(*(‘om- 
plisiied hy jMs'^im.,^ sulphui (d.ted hxdnnen lln’ouph 
th(' ‘{lyn'riJK'. The lead is <-onv('rt<'d into sulphide, 
wTieh is throw'n down in tin* form of a hlack pre- 
eipitih', and is r(’moV('d from th^* olyia'riiH' in lillra- 
tion. 'The jipuid after fret'inp; from lead is I's apoi'at<'d , 
and \ kTIs plyea'i iin' ol a lu’own colour and un]'leasa.nt 
odour; to I’einh'r it \\at<'i’-w fiile, mn' allows the 
ii(]n()r to lilter slowlx tlirou;2h iieshly hnrnt animal 
charcoal until it emer^U'S perli'ctly <’olourless and 
odourless, and evaporates it finally on a waiei’-hatli 
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to ;i syi'ii]>\ coiisistciicv. ^Diis i;tii must })r 

(loDc, lit )\\ rvrr, with ^u't'iit cMutinn, as hy (‘uiitact witli 
aij\ (‘(■niic, ('sj)(.M*iaII\ il it, Ini'- ali’ciuK rt'aclied a 
lii,ij:li roiKM'iil nit idii, a^aiii hi'comt's dai'h (‘(iloiiiu'd. 

'Dk' i^hcMi'iiic (iht;i.ini‘d ])y' this in'atiiH'ut is (juite 
|)iiit', Mild one nhtaiii^ :iIm) m ^ood yicM of o|\'conjie 
in r(‘lat,ion to llu' t|iia,nlil.\ of oil used ; at thejavsent 
1 line, liowevm , scMfet'K aii\ <,d\e(a-nu‘ is j)re]>ai'cd in 
this wa> , as th(' e.osi o( pi'odiietion is so laany that 
the L,d\efnne sti piMdiieed is jniicli dea,rer tliati tile 
et|iiall\ piiU' and hi;^hl\ eoiieeiit rat(‘d jiroduet whi(*]i 
In XK'Ided Itv llie sltjane aeid inaiiufaetorv. More- 
o\er, lead plastiM is now inei‘(‘asin^d\ ra,ridy ])re- 
pirt'd lioin oh\e till, lu'iii};' inostl\ made l)\ directly 
sapoiiit'x m;.; with litharja<- olei(‘ aeid, which can he 
eht‘a,pl\ ohtanu'd as a. 1 )\ -pi‘o<liiel in stt‘ai’ic aeid 
maimfa,ei in e. 

IhailM ( I lo\ ol' (iLM'LUIM, |\ 'I'lll- S'I'LAIMC A('I1> 
h’ '( loio . 

In works in wdiudi iIk' so-caJh'd stearic acid, i.e. 
a mi\tiir<‘ ot sti'arie and ])almitie acids, is ju'odneed, 
a \(‘v\ eonsid('ral)le (jUM,nlrit\ of ^Ivet'rine n^sults as a 
hy-prodiiet, u,nd it is w'orlv<‘d u]) as a very vahialilc 
suhstaiKM' 111 all the lai'i^u r works of this ela.ss, that 
's to sa\ , eoii(‘entrat<'<l and reiiiu'il. ddie way in 
whi(‘h this IS earra’d out (h-pends upon the process 
wdiich lias h(‘en omployiHl for the dt'eomposition of 
tlu^ fats, as wall also the yield of jtl>'<-*eiam' obtained. 

d'lie decomposition of fats can he elfectcd in many 
waiys, catlKM' hy sa])oni(icalion with alkalies or alka- 
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liiH' ciirllis, :is joi willi (lUtckliinc, innK' 

v:iir|y willi cau'^tic alkali, as iii llx* okk i prnccs-,^'^ 
for striniir piociuclii in, «>i 1)\ ^apoiiilicalion witli 
siitruMciit lime, wlikli i> a far Ic^s rMiiniiii )n hk IImmI. 
til Innn (‘aicnnir --Dap. with Ihf >inmi‘ia iiroii'- 
na iit nf hi^h ]>rt‘s-ui n sU-ani 

OllM'r iiii'thixU h)r tin st'pai alion ut lalt) aruU 
hoiii ^1.1,‘Vinf nicDM (‘fi i\ t'lincu sa|)"mri(Mlion 
pn an* tli-t"! in wliirli ih« <1.'( i »nipi '^il a »i i ol 

tht lal i-. (‘11 'i-h'd h\ iiM at. •'* ai n*, na';< ^ ■'ti(“('iall\ 
j)V siilphu! ii* a( hi iinaliv Mice* s iiu iim oI < \i n 
w.ilt'i in pi.n I ■! at i-U, tin ’ -.iii.iinrK ai i'a; " 

htMinj l-aMuylit ahoM' aili' iiilin -up< i In a! imI wati! 
nr - .tpri-hcala tl -A> am 

'I’lii'M* inclhixK arc all rcrtainh adapted Im llir 
pri 'duct ii >n (i| latl\ acids ha cniiihw incut in the 
niainihn t III I' ( il 'ti'annc < aiidlcs , tl)c\ ai c net , in )W - 
t‘\('i\ (.jiia!l\ suit. ‘hie wlun. a^ at piescnt in all 
Works el Ihi' I'ind, It Is :i .|ii«*-t loll el Ih, piMilia-tion 
net nnl\ i>i hiltv acah-, !ail alsei.l l’I\ ( ei hk' thus. 

I r I \ainp)< . ni Me* pt k-'-s^ ei > ajieii il’a a 1 leii with 
innch acid and at fiii'li ti inpcf at in < s. t he l'I\ (‘ ci iiie 
IS eiitirelx deslre\ed I| is ha this lea^eii that tJie 
process ()( sapeiiitical len has le he inedilied. Ill order 
to elisiiie that so \ahiald< a rni-staiicimm Ld\c(‘iane 

IS not he t 

'hlu piescnt Welk has ter its ()l)]ect the descilp- 
tion el ^l\cenne and its applicatihais it lies, tlnaa*- 
lore, eiitsldi' its ,s('(.p<‘ to eemip\ (aimeUes \ei\ 
c]oscl\' \i'ith the reactions wliicli lake pl.n'e in t.he 
\ariein poMM'ssi's meal kijkwI alxoe \\ r must ciai- 
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iiiu' IIhmi t(» ni<*it‘l\ nnllmnii; tlicsc pi'o- 

ct'sscs m all l>ir\i{\, .ilnl linl«‘r(l m|i 1 \ 111 sn Lir 
ili( \ ha\(' itIci nice to tin* piodiu-tioii ol L;l\<Ti-iiH’ 
Itself. 

'I'lio |■('a^t|(llts l!l\ol\oil 111 tllo vaiioil^ lllotllolU lol' 
(•a!T\ in^out tills |iiMcr-s air thcMi ctK all\ :is lollow s : 

'ffi 111 llir sajitiiiilirat uni w itli aikalirs. c.r with 
illlir - 

jc 1 ! ni 1 :U‘.i'()ll). :!( .nO (',JI -O' i 

Ol iMii < ill 'inii ( ill iniii 

IimIi- \i>'i >(oa». iti 

‘JC ll.lOlli 

L'hi I ' 111 ' 

Siiicr 111 lal'^ III aililihon to slcaiaii. |>ahiiitin aiil 
olrlJl air also j :-i m'IIL t lirso rl\( rl liic.s aj r also (!('- 
'*1 itiipo'i'd 111 ihr saiiir \\a\ as stcaiiii. a'> l:i \<'11 
alti>\r: one ohtaiNs i liria (orr a niixtiiir nl tlx' liiiio 
''Uils ol stranc <1(10. |»aliiiiti(' acid, and olcic acid 
hiiK soa|i> iiisohihlc in water and a scliilinii ol 
:.'do-«'i ni(‘. 

'll) In lilt' sa ponilica I Ion with at ids, <' r with 
siit|ihiinc acid 

(' II (Ot:,,,!! ,0) ! Hi SO, -M'Jl ,0(0 SO, 111 t- 

V 11 .(OlliaosoKi + 11,0 

i;hi I n» sul|>liiii II .11 III 

and aii,>inL' ('Ut. of ihcsr conipoiinds hv atldilioii of 
III O 

:i(',Jl ,|OiOll) I ('dl.iOIll, h 111 , SO, 

p.iliintii ifiii ulMi'iiiir .sul|>lMnii .uiil 

or, ('xprt'sscd in wolds, 1)\ tlir action o! sidjihnric 
acid on a ‘^Ixct'ridr, lor (‘\ani|)li‘, palniit in, it is lirst of 
all dcct)nij)()MMl in siudi a wa\ that palniittosnlplinnc 
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and ^dyci'i’o-siilpluiric acid r(‘sult witli the 
st*[)a.i'atioii ol oiu' iiuilecide <)l‘ watc'r; hot.li ilie 
liKMit 1011(^1 coiuiHUiiids are split ll]) 1 »\ the action o! 
watta- into ]>alinitie aeuL .i,d\et‘rine, and sulpliui'ie. 
acid, wliicli last remains in solution alon^ with the 
^^IxeiM'ine. 

((') \W saponilieation with wait r at hijj^li teni- 
[leratiires, or with siipia-heated steam • -- 

-I- dii.o - ;mvH; 0(0J1) i- (yi.ioii), 

stp.iiin ttiilci -.h'Uit :i( lil 


1. S\!'oMncA'i i()\ Ol' I^\ts v >\ Mrws oi' (‘\rs'i i( 
A|,K \I.ILS ok (,>I K KIJMl 

The oldest anioiij^ the nietluuK emplovi'd on the 
lar^^i' scale for tlie [irodnetion of lalt\ acids is that 
in whic'li h\ niakme us<‘ (d‘ caiisl.ic. alkalies, sodium 
or ]W)tassiuiii com])onnds are prodiictnl uhaitical with 
the, ordiuaiA boiled soaps. One obtains a potash or 
s(Hla soajt, out ol which l)\ trealiiaait with a strong 
a.cid sulphuric or h\dro( hloric— tlu' tatty acids 
separate, wliile tlie glycerine in tlii' soa]) 
lilxM'ated, passes into tlu‘ iKpior uiKlenu'ath. 

As the complete saponilieation w ith caustic alkalies 
IS somewhat costly, and the whole proci'ss niori'ovi'r 
WKis acc.oiiipanied liy many practical ditticultii's, it had 
('ntir(‘l_\ ^^one out of practiea', hut \\as a^ain brought 
into use by iVl(‘‘^^'-M»)uries, with the. alteration tliat 
the fat to he sapimihed is first divided Iw stirrinj^ with 
water at 45 ' (J , wuth addition <4 a small ])(a‘C(‘nta^u^ 
of soa]), into e\cecdin;^dy line dro])s, and converted 
into the so-called “ s]»he.ric.al stab'” ^(‘liiulsifu'd), and 
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IIk'II rail ix' \'rr\ aiul tjHirkh sa |)( »il llirr], sn lliat 

it L'lxrsa vi‘f\ lar^('l\ iiiiTra'^i'd xirld o| fatt\ arids, 
wliudi rcaclK'^ (Ik' iii.iMniinn L:rnr|-a!i\ nhtaiiia Me 

AiiKiMp all llir ]t\ w liirli sati.'^factnj’X' sai>- 

nmj‘a'atK)ii laKi-^ | lac-^ tliat loianrrly ]n)ss(\^^ini 4 llit^ 
ilivah'si iiii|H)i lanct' i'> that in wlncli (jinckhnn' was 
I'tiijilox ( m 1, a^ nil thr nin liant* 'inirklinit' is c-li('a]dy id)- 
taiiK'd . a nd < *n | hf . .i hri hand it al-n has t he ad \ an taiir 
that ill'' Iniir soap is nisohihlc, and c.in t In >1 cl'i a c' 
he I'a^U scpaialcd Imni ihr li'|iiid It was raiTU'd 
niit III t he Inlli'w iii^; manner -- 

'Thi' phu'esx wa-> CMninieiu-ed h\ nilMni; tile i'at- 
tallnw, ni' ]>alni nih-with water in l.iiLir wninhai nr 
stmie \ess(‘U, aaid the lat ineitrd hv j»a.'''^lne m steam 
and heated in 1 On <’ W ith en|l■•^tanl ImihiiLi 

a-i'U la pel cent ni the Welidit nl hit elilplnVed nt liliu' 
In the \essc| d'he lilih’ einplnxed tliUst he n’nii-free, 
Ii’eshlx liiirnl (ha'e irnm earlxmie a,eidi and hrnkeii 
dnwn with walei In a iimlnian hiinp-iree milk, he- 
IniT addilmn In the tat 

t hie .issisls the sajiniiiheat Kill l)\ lilt' eniilimioiis 
passiiij^e nj stfam, and h\ the nninten npted mntinii 
nf the stlirille ecai’ 'Idle enmniv'lieeliient nl tin' 
sa,pnn itieat inn shows iiseit hx the ihiekemne ot [lie 
mass, an a,ppearane<’ w hieh usuallx maniiests itselj 
ihri'e nr four h'Uii’s alter the he;.pnmne ni the n]ii'ral mm 
liati'r small partiek'^ nl' him snaji nnili' into small 
lumps, wliieh risi' in tin' snrla.ee, Aitei’ the e\pira- 
tmn nl sexeii ni «aL!ht limirs tin' '-a]inniliea,tinn is enm- 
plele, and the xessel ennlailis hy this time a solid 
mass wdneh, il 1 he n]>eratimi Inm la.'eii I’iyditly carru d 



(;lv(i:hink 


:>4 

out, consists otily of linic soup toi^q'thcr willi any ('\- 
c<'ss of lime ummI, and must l»c cntiri'ly fr('(‘ Ij'om 
little dro])S of imdecomposed fat. ddu' yt'llow or 
])r()\vn-coloured li.juid to he found mixed with tin' 
linu' soa[> (alwayN d(‘]>endm;^ on llu' (|iialit\ o( the 
fats (‘m]>lo\ ( hI ), IS a diiuli' soliitmn <•! criidt' ^hei'niu' 
in water, which is contaimnaled h\ a lai‘;^(‘ (|iiantity 
of foreii:n mattt'r 

A nauliticat ion ol 1hi.> ]>ror«>ss is that in which a 
mueh smaller (|uantit\ o| lime sidtiec^ hu --apoiiiliea- 
lion, it one allows the lime to a,*'! on the hit iituii r a 
steam-p] ('ssure <if about ten .itiiiosplu'i’es I nd<'r 
thesi' c.on(lUi«tns it is suHicu'iit to eniplos iwo(othn-e 
])er c(‘nt lime to hrmu about comphde saponitica- 
tion, as a(‘id lime salts ari' fornu'd from tlu' tally 
ai’ids. 

As r(oar<ls lb(' production o| Ltlxeeniu', this proei'ss 
offers the ad\antai.:e that (Um woiks w it^b a b-ir smaller 
(jiiantits of water tlian m the process abo\(' ib'- 
seiib(‘d, and aecordin^dy a mori' eonecntraled solu- 
tion of ^d\(‘erme results. 

In both eas(‘s tin* lime s. >ap pr(M bleed is (h'composi'd 
bv sul])liurie or bydroclilorie axad, wIum’cIjv is formed 

psiim Ol' ealeiiim cbloride, and t lu' mixture of tlu' 
three' fatty acids, steai'ic, palmitfr, ami ok'KX is Irce'd 
as lar as ])ossibh' from oleic acid by jat'ssiire' in \('r\ 
stron^Oi\drauli(' pr('ss(*s, and cmplovt'd, afti'r re'tinin^^ 
for the manufactun' ol stca.rin(' candh'S, wliilst the 
liepiid sc'paratcd from the' lime soap is iitili/e'd for 
tlic extraction ol ^dyee'rine'. d’o tJie epiality of tin* 
raw and stron^dy diluted ^dycerine, wlneb is differemt 
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}U‘(‘<)i‘(lni^ to th(Mii(‘t]T(Kl ciij j)loy(‘(] for tlu' ( xti’iU'iioii, 
n'fort‘))(u; will Ik: itiiidc 

'J’ln: Kkkiut/ l‘f;(){ kss. 

'l’[i(' jtroccss for ihr (l(‘(•olll))()S]ll()ll hI lals l)\ Iniu'. 
according as \\<' have dfscrihcd it, ])oss('vs(>s, lo-da,v 
onl\ histdi'ic i]ii|K)|-lani'f |j, lia,s ^ldl, ln.wc'Vi'r, a 
('(■rl.aiii iidcri'si, as tlua'ch <nii one <»| Ihc iicwrsl 
Ivi’at iiK'iits |(»r (1 h‘ spliU iii;4 < iI lats has Ixa'ii di xi'lnpcd, 
Krtdat'/ (Ihiv.l*. tiO.), lIKSi lias prnpnscd tiu' |)i’o- 
duc-tioii of lmi(‘ soap iii th(' iirsi iiistauco. and this 
is llioii introdiua‘(i intn a hoilin.^; soliilion of cjir- 
honato of soda or potash winch dc(*oii) post's it into 
I'hi' alkali soa,p and carhonati* of liiiio, I>ottai’o {l).l{.i\ 
•Jil, tM')!)) a^^ain scparati's the IVoi' latl\ acids from 
(he linio soaj) hy trt'alniciit with i^ast'oiis sidphiirous 
acid. d’h(' correct prcj>aration of lh(' linu' soap is 
cssi'iitial, it Is carriod oiil hy Krchit/ in the follow- 
ing^ manner 

TIk' neutral fat, In'ated uj> to about 100 (’, is 
!ntimat(‘l\ mixed with an ('(juivahmt mass ol milk 
of lijiK' ]a'e])ar(‘(l fiom ])ure lime, wlu'iel)\ a. thick 
emulsion is first of all jinxluct'd, which is left (o stand 
(jUK'tly overnight jirotected from cooling'. Tlua-ehy 
is lornied finally a solid, though easily jxwvderi’d 
lime soap, which is ftround up an<l vvaslu'dwitli 
w'ater, in which it is insoluhle, in ord('r to ri'inovi' t.h(' 
ttlycerine. ddie suflicKMitlN waished soa,]> ]x)Wil('r is 
then, as already mentioned, treated with a solution 
of alkaline carbonate, wlicroby the decomposition 
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into alkiili soup and insoiulilo i-alcimn carlK aiatr i-^ 
<(l('(‘lt'd. 

' 2 . I )j ( MMi'osi'i io\ ni |<'\is Su,!-iii i;i( \( in 

As lia^ alr«‘ad\ Ik'cii slu^vn wilii lomiiiii. li\ the 
aclioit nl siilphmic acid on i:l\ ( ci id*’-,, c(Mii|'"iiii(l 
arc producer} ol tlir latt\ aiad- and llic aKfciinr 
w illi siilpliuru' arad. and lie sr ai*- 1 Im n deenm pu^('d 
ir\ water into |aU\ ar ids, Ld\‘‘erilie, ,tM(| s!i!|)|iiii K 
aciri. A}lhoui:h in all cast;^ m w ha it s(d|t|iiii ic ar id 

Is r'lllplrw ed, these hMctlolls nil|st lake I'laie. the 
procr'Ss Is capahle ol 1 >ei II l; < ’U I Mr ( 1 ol 1 1 Mi V(‘i \ till- 
lerrait \\a\s, and raic disj munislics fspcciaiU tin' s,i- 
poii ilicat H ai m the slow \\a\, and tin- so-calit'd rapal 
sajtraiiticat ion oi Iractioiial sa [n milicai loii 

d'lir' s!<tw sapt rjidicat i< ai rtf tin' ial m accoiiiiih-ln'd 
|p\ the use of Milphiii’ic acir! at a low lemih-rat nre , 
tin' iiKM'i' siilpliunc acid oim' emplovs. and Ihe !(t\\r'i 
one kr‘( ps thr 1 • !n|»erat liJ »•> ihe loipjel is the tune 
la'rjinret] [oi tin decomp' >^1 loii oltin' tat to ht'cairied 
to eoinph'tion, and a pi opot t a 'naloi\ l,ii nea' mass . >| fat 
Is lost ow’iinj to I'nrthr-r decoinposiiaai, hithas re- 
^ati’ds pi'. idia-tioji id lalt\ acids ami ol ad\cr'i'ine. 

In the tii’st instance, iln rr'lol'i', one rni]d(»\ ed as 
iiiia-h as 1)7 ]>(*)' cent oj sidphm*ic ar-id of tlu' w r'l^ht ol 
fat .and conipletr rl the proce-s h\ praitK lu'at iiij^ to .sCt- 
U'J for tweiit\-lour to thirtv-si\ hours. Suhse- 
({iient.U' OIK' pro(’< eih‘d w'll h < \< i d* ch-asiiiL: rpiant it les 
of sulpliuric acid, and i aised t In- ti'n)|)ei at lire to lOO- 
l‘J() C\ in order to coinpl'dr' the reaction w itlifhe Use 
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ut onlv -V, [H'r (‘ciir siil|)liiii-i(' in ri of 

l\\(‘l\(' 111 lioiirs Thai I li<‘ clM'iiiiral jiiiHa'ss 

Ilf '^a|)uiiifiralii)ii n( laNwilli Mil|iliiirir acid, wliicli 
I }i(‘i Hri |(m 1I\ takf-> |ilaci‘ III a\ri \ iiiatiina’, in 

l‘!,i(!i((' i-ii(>l h\ aii\ niraii.'^ '-11 ^ implc, 1 ^ |irn\'r(l 1)\ 
lh( hiliaNii.tii o| llu* healed nia^-^ II ('XoKes vioiel 
\a|»e(ii-, eiii |)\ reiniial K '-iiielhiiL’ eils, sidphm I iii> aeid, 
and \a|Mii[is ->1 aei(.l(>in in .-iieh ('uii'^idci ahh* (|iiaiiUt_\ 

that lh( d(‘enni I in-^il 1' <11 \ (">'-el n iie-t he inad<’ ah.sohitelx 
el<)-(d.and .in e\!t j'loNided h ir I he \ a | '( airs e\ i »l \ e( 1 
dm ini: l he IiealniL; 

d’he \aiM»ni''- i>l aei(»l( III are |>r(>dneid 1)\ the de- 
eon i } 'o m i ii >11 I 'I Ld\ < ej me , net uiil \ this, hiiT till* i aU_\ 
aeids aie al-o alUndved, and a I 'hicK-t • iloinaai nia^'- ol 
a [all ih-liki n.al in e 1 ^, h ii nn d, w hi( h can he sejia rated 
h.aii i!ie lall\ acids <>nl\ l/\ disidlatien id the l.attei 
Idle iiiial lii'.s whudi oceiiis in this process is \ej\ 
Cl Misidera hie, and nia\ ainoiinl to lit) per ctml "1 the 
tal eiiipidud; tnd\ in \ei\ lare ca.s<‘s is it less thaai 
1 d pel cent 

\ltei coinplet ill:.; tilt sa pon dicat loll lh<- mass is 
tiealed with i»odin,L^ walei l-'separate the laity acids 
hum the i^Keerine and sidpliune acid: the iatt\ 
acids are woiked lip Inrthei into pine sti'aric and 
palniilie acid, w hde lln' .sidplinric acid aaid .i^lxcia'ine- 
ci miaiiii im hipiid t'an !►<> eilhei woiked up diia'ctly 
loi :d\ ceriiie, or can iK-turiied to eood account l»y 
iisiiil; It III!' the <lei'onij>' tsil ion ol hine soap. One 
ohtaaiis then he^idcs trei* faltv acids and e\p^(iiii a 
hipiid w hich conlariis acid-liee crude ceritic hor 
the iiiethod ol (jiiick sa poiiilicat ion or ti'actioiuil 





one takes a small <jiiantity ol fat, 
raist^s its (em|i('nit.m«; to ('. and mi\(^s 

111 ' ironoJilx with snlplinrK' acid, Iea\es in eoniaet 
diij-iiiLt a short linu' I'or a ft'W imniih‘s, oj- (‘V('n lialf 
an houi' and thru allows it to dr(»|) into hoilmj^ 
wati'r: in this ^l\c(ain<- a,nd snlphnne aeid dis- 
solve, whilst th(‘ liisod I'a.ttN aeids eolleel as an oily 
ia\«’r on tie- surface of (he li<|iiid M'oiKiiiy in this 
way It Is siiflieient (o Use -t.', to 4 ]>(*!’ cent of sllt- 
|)h!inc acid, and the reaction, whicli lor its coinplc- 
lion 1)\ the. ol(Kr ]>ro(a'ss rtspnr.-d manv hours, is 
iinished in a. lew minutes: one chief ad\'a!itac(' ol 
this |jrocess lies, howevei. in tin fai'l that Iheie is 
onlv a sin, ill loss h\ deconijiosit k m of ial an<i sul- 
phuric a,cld , li evolves \ erv little sul[ihnro(is acid, 
and a,n a,cioh*in odour is scarcely jH'rcejitihh'. 

In place of i1n‘ suljdiiirK' aci<l jihuie a miMtire of 
sulpliin ic acid with nitric :i(*id has also been us(‘d for 
the pill posi', in oi'der to prevent complelel\ th(‘ for- 
mation ol dark-coloured proiluct.s which, when work- 
ing wifli ail])huric acid alone are never (juiti' 
a\ oided, 44 le t I’l-atmeiii of the hits with i his a,cid mi\- 
tur<- lakes pla('e at a temjx rature of 1 10-1 1 ;V for a 
f(‘W' minutes 4’her<' is employed lo 1 000 parts of 
lat 1-t) parts of nitro sultdiuric acid, and hv (his 
proc(!ss a, Iso the elvceriin' is obtained m a cojiipletidv 
iiiiehaaiecd condition. 

A iihv drolls 7,inc cldonde etfects di‘comnosit ion m 
the sanu’ manner as acids, aovl one can carrv out 
ilic deeonijiosition ra|)idlv bv usine’ I 0- 1 per eimt 
(>! (In* W'lebt of iat and a temptu’ature of IbO- 
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-01) ('. ; ilk‘ ziiK* I'hloridi* whidi liiiH ci])sf)i‘b(.*(l 

wiilrr can Ix' a^airi r(‘^cnci‘at<‘(l in tlic aiih\ droiis 
<MUi(iiti(>n, anrl llu‘ siMiir mass of zinc clilondi^ nf 
coiirst' niakiiiL^ Uj> lli<‘ jiart imssnij^ thrmii^h iiK'vi- 
lahlc lo'.s may he iis('d (»\cr and ovi'i' a^ain. hi 
additiMii lo tlic lower ]»ne(' (d' sulpimnc acid, how- 
ev(‘r, llie i-e^eiieration of iIk* anhydivxis zinc chlondi' 
Is aceoiiipjuiicd h\ an ('\|tense wliicli is liii^lu'r than 
tli(' cost oi the suljdiinic acid, foi whicli reason this 
proc.ess hu'' not found eni|)loyment in jmictK'e. 

'rill’. 'Fw I'rrjinnL I’iioci.ss 

\lthoiin!) the sidjihiiric acid ju'oeess is to-day em- 
j)!(tyed on!\ e< .inparatn el\ rareh, yet tln'i'c' results 
li 1111 this 1 1 m‘ 'I’ w'ltehell j»roc<",h, which isutlll/.i'd es- 
jteciallN for th(‘ production of fatly acids for soa]) 
iisniufaeture. In this proc(•^s tliere is Used, instiaid 
ol snlphiiric acid, a comhmaiion (»1 siiljdio-oleic acid 
NHih n:i[)hthalcne (l>Kh. Mi, 10 1) Tlu' fat In ht‘ 
decomposed is liea.ted lo ahout uO' m a \a( ])ro\ided 
with all air-hlast and steam coil, and mixed, with 
\1140rous stlrrln<^^ with I •'> per cent sul])hnric. acid at 
00 h. ddi<‘ addition of sulphuric acid, alter the ad- 
dition of which the agitator is kt'pl ^<>in^, has the 
ohj'-ct (if punf\ 111^ the hit h\ the destruction ol al- 
huinnious and miieilaj^mous nuittt'r, and ju'c'jiariiifj, it 
for Ok! suhseipicnt d(‘composition, hut tin* acid em- 
ploy'd should not he stroller than mentioned, h(‘- 
cause oth(‘rwise it atta<dvs th«‘ fad itstdf and colours 
it hrow n. 
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'rii(' Mrid, dilnlnl l>y t!u‘ coiidfnsrd 

'-ti'Miii. Is thru drawn nit. and tlic hit ( raii^h'iTcd tn 
(lie s}ihltin^ \.i1, whrir <ni«- nii\<‘s it wiili ahout 
0 h;l |>rr <M'Hl ol llu' j»rr\ n>u^l\ fnrnlunird ( (.ndana- 
tioii ol ^nl[)li(»-(>lric a( id a rid na ('lit ha h ‘iita adds hi) 
j)ri rrjit wat<r,anil l)'tils l'\ i lit I nd nri a ni ot slrani 
'I’iir spIiMinr \ai Is mad( t)l jiilrh-j'ini W(H)(i n‘(.n 
())• lead Wnllld ictard tin- dria uiip' )s|t lull Till' (‘Dll- 
duclinr liM thr '-li-aiii i-- nanir id iuas^ 

\\ lirii thr nia'-s ha- huiird sirwh, loi t \\i'iit\-liiui 
hiiiiis, a^ a laih' I'sh jHi'irtit ol th« iat v. ilMx' '-jdil 
At 1 Ills ^la;^c, in older to e\(dude i hr latl\ acids 1 1 nil I 
rontaci with an. wli<irh\ thr\ heroiin di'-colttiiml^ 
Ollr allows strain to h|ow on to thr -.(irlarr ol thr 
liijind Then till' mass IS It 1 1 at ie-.( loi ihr rl'\<<'i 
llir Willri to v(>ttlr. 'This, thr so railed “ lii^t watrr.” 
Is di'ainrd oil, and lirsh, watt i added riit* whole is 
then hoi It V I linlht r, with addition, il nr< e'-sai \ . ol a 
hltlr iiiort sid}dinnr a< nl. nntil m all pt i rent 

td' the ial is ^plil, w liitdi letjiiirt ^ a a inlea liiithri 
lwrnr\-loin hours. Ih-i in iitiah/ation ol llit' hae 
siii])liiii It' arid one iilih/c'- harniin taihoiiatr, and 
alltM thr srI t linit ol tlir hajinm '-iilphatr, thr latt\ 
ar]<|s and ;.:l\<a'riiir watri air diawn tdl 

d J )] t o\fi’(Ki i io\ Ol I’’ \ is i.'i S’l n iM. 

AVlnai a lat is hratril wilhst.r.ain inider jti’i'ssnrr tn 
■J’JO , (h't oinptisiiaon nito iit'r latt' arids and }_tl\r(:i'- 
inr lakes pjarr In pMrt.irt', ulirti' this aiito(da\(' 
^J■ratnlrll^ Jsemplo\r<l to a \rr\ rt-nsnlrialrlr rxtrnt , 
onr (akrs v'arr, liowiwrr, to artah'i.alr lliis itiartion 
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1)\ 111*' ')| as^istin^ <)i (MI.iK 1 n* ai^ciib^ \,s sn,*!) 

'•niiK ^ iiilo <•. tiisidcial inn lii-i liincaiiil iIm-ii iiia'jn<'^i;i 

1 lw‘ |)lnc(‘ss n| lal l i!lL: i>\ -t'MIll il!)(|r! 

j III (■ Is rairiril nin m sp, < lal a j)j»aiMl(is. ilic 
a II I Mcl'i \ c, winch sina.iiii^ n jinsstnc ,,f j -j | ;> .it- 
iij< i-'phci t's. and llicicha. mint ht Ic-.h d at a )ii:di' i‘ 
I'n-oirt' 'The lal split I iiin t jilac(- m tin' hc^ 
'jiiiniiii' innd( iMlcls (jiiict'd\. 'M i|ial pcili.ips alter 
<\p'iali('ii (if an h"in\ dicad\ -l-i pi i cent id the 
lit will iu' d< ( oni pi iscd 'Ida II lli< I eaci imi slackens 
d'-clL hew c\ cr. and in enlcr tliat (In licatniu' tiia\ 
net ill undiiK pndon-cd. nil!' has recniitsc ireijUt iiiIn 
I" till 1 \p(‘dienl id nm <an)iicj lii- sphliniL: i|i!itc 
t" I'MinpIcl Kin 111 till aiiti'i la\c hnt te -plit tile 
I'l SI (d the neiihai lal In th atineiit in the ai idi- 
lii'atiii With I iinceiitrali d -nlphniii and 'This 
ti'calnient possisscs e^pi i lal iinjintiance h'l' the 
steai'itie iiiannlai 1 III cr. since dniniL' tiie trealnienl 
"otli Cl mceii ( I a ted mIphin’K ai id. a .siin idia iicmis 
t t'a nsh ania I ii >ti i>l the idui acid lak' s place, isnleic 
in 111 hciiic, pfodiiccd 'This is s,did, .tnd cmisc- 

ijiicnth th(' N'icid III latl\ acid siiitahle hn' cainlle 
niamil'actnic is nialciia!l\ laised < t| leursi the 
latt \ acids ai'e dai k celoiircd altii t he acid dii-atii m. 
due (|» dec nnipii, Stic, n prndlKds; thc\ are |]|cMdii|c 
Washed with watei. and siih|ccic(i I n dist diut a ai 

ddie priicess (d lat-splitt lie* is dilleieiit III i^ciK'ral, 
aeioidiii^ as it is carried eiit ha steal ini' nr snap 
tnaniilaetiiie In Ihi' lirsl cast- tailnw o innstl\ 
cinpliwi-d. then imne lat and palm ml ddu' hits 
ate lirst td all siilijcctid In a lelinuiL; prncess, in 
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oi'tltM’ to soj):ir;i(o iiIIjiiuiiiious iiiatt.iT, ole., and ai’r 
tluMi introdnct'd 111(0 Hit' anloi-la\(' wIrtc (hex ai'c 
t.ri'aliMl, with addition oi niaj^tn'Ma (O-o to ! por 
(■(‘lit), dnrni^ niv ti> riL;lit, lioiirs. imdcf a pi'oNsnn* ol 
rj- 1 o almospla i‘t>. A di'c.oinpo.silion o! up to Uo 
pi r i*('nt is tlirrcl)\ olaamrd, altni' wlmdi Io 1 Iox\n 
thr pt'f'\ionsl\ »lcs«‘n)>rd a<'id ilicat !oii 

Tjir eoiiiM' oj l!u‘ d(M'(.iiipi.sit i( 111 is^liown 111 the 
follow iiiR tai)lo i>\ r> Lacit, wliicli niduMtt^s how’ 
tlu' pi'ocoss ^ladnalK ix-couios slowci 
ddio ma^s roiitaiiiN 

\tl(‘l I lioiii fl«) o pri (M'lit l.illN :i( uU. 


'2 liom s 
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hi 
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1 )!’.( (»Ml'oSn |0\ ol- I' A'IS \A !'’n/WMIS. 


tJu’ snl'Ntaiu'cs ali*(‘;nl\ nirniioiiod- alka- 
siilplninc Mi'id and ^toani 'nnd(a' piossiiro tlic 
(Ifconiposit loll ol iats 111(0 lalt\ acaU and i;lyccniK‘ 
can al^o i»c (‘ITccIimI |»\ humii^ of olln r a.^t'iits. k’oi‘ 
tlii^ pin |XK(' arc paa l KMilailx iHcinl lan-taaii cn/ynu's 
vvliicii aic found in llic sccib. of niaiix plants, csjicca- 
ally in castor scixls. and diirinj; the last fc\c \cars 
tJic cn/\ nic or fcrnnnita,! ion process of hit -splitt.in;^ 
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Juts .Lttaincd (;()iihi(l('r;i))l(‘ ini]»(n-i;Ln(*<'. T'ho pnxM's.s 
is quite a,n:iJ<>,q«)Us to tli.it with suljihiiric acul oi 
si.eain, and a,^ witli tlieM' twn latter reii^eiits, so tlu^ 
en/\iii(' doe> not taJ\<* an\ a('tive part in tin' re 
aelion, hut a<‘t-^ rather h\ it>. nuaa* pK'seiice. so that 
it"' mass ;ind siihstanei' remain michiin^jjed, d’lu'o- 
rel lea 11 \ , l.hen'h 'i‘e, (»nl\ (piiti - a small i plan til y should 
he ahh' to split an intinil.els lai^e mass of fat. In 
praetice. how'ex er. oik' alwa.xs takes a eoiisideralih 
lai^^er <piantit\, m oialei to [)roduee a (aa’tain ri'- 
a.e! lojl \ elo(‘ll \ . 

<)ri^inall\ niiaadx laaished or ^'roun<l castor seeds 
weie einploved ha’ the fei iiieiilat loll hil-sphttiii^' 
pioia's^, hut it has heeii loiind that tin' use of an 
e\!iael IS hir mori' sinlahh lor the ]air()ose. A 
pi'enlianiN ol all I'li/Miie- that tlnw aaa' only 
active w'llhiii certain li\''i| limits ol tmiqua-at lire. 
In iow the most lavotirahle tmiiperaturi' tiu' action 
1' al\sa\s slower and nioia* leelile, thouitli hy I'aisinj^ 

I hi' lenqu'rainre to that niost sintahle the activity is 
resiori'd, and conseipu'iil l\ lias not ht'cn (h‘sti-o\ed 
h\ th(' i-old \^ Ill'll the best tenipi'ratiire is ('x-- 
eeedcil, a slackening, •>! the action also occurs, whih* 
at a (‘crtain t('m[i('ratm e, most nndoiiht(‘dt\ at 70 , 
the eii/.yiiH' comph tel\ loses its acti\it\, a,nd is de- 
' .I ro \ cd. 

'The en/,\mc method of lat-splitt in^ is carried out 
h\ meltin'^ tin' fat m a. pan with a (‘oiiical bottom 
and titled with a st<*ani coil, tIu' ti'inperatine not 
heiiii.; raised too hi^h, sini'c tlu“ liest temperature 
lor the fi'rnient action lies ])cUvc(‘n ‘25 anil do , while 
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10 il Is \riy rt>iis|il('tahl\ ifdiu-rd. The 
iiiollcii lat 1 ^- K(‘j)l al ahniii OO . mixt-d \\it!i almiil 
Oall Its \\('iL’lii o| \\ai(i\ and a small (|iiaiilil\ ol 
(^asioi st'ad (‘\trarl add('d. w lid fii|K m tin' wlmlr is 
tlmi(ai‘_dii\ Jiiixcd h Id-ni" a thick diiiilsiDii, m 
\\lii<‘h the s|)Iiihm 4 m| ilic lat ’■l(»\\l\ takes jiiace 
It Is m.isi!\ 1 ‘nded alter six or emlit Imiiis, when 
some fS(|-Sh, jM'i edit nl th( lat will he deemn- 
)ios(‘d. '!’h(' additmn <4 maimaiiesr sulphate hastens 
th(' decomposii inii 

\t the end of tin- time dining’ winch tlie eii/diie 
Is alloW('d t<' ad on the lat. tin m.iss is healed to 
loo to kill the eii/Mlie, alter wllK'l) the mass I-- 
allowed t(» rest (i sctth's into three la\< t the lop 
one hemp llh' pure lait\ acids, the midilh' one an 
emuhaon i>l lall\ a^ads and lerimnl. ihn heiiiL' emi- 
sidi'rahle when <uie uses metcl\ <'iaishe<| eastoi s( i‘ds 
lll^l' ad ol tile caslnl seed (XtiacI d’he hollnlll 
la\d consists ,,( (},,• plvcdiiie wan i \ll thi<a' 

ia\ d s ar( then 1 uri her <lea II w it h 

Till \ \’l I i;l <>| ( i n< I I.-IM \\ \ M l; 

I’>\ empl<»\im’ one of the aho\ ( midl I lolled pro- 
cessi's hi)' the dei'ornposit ion ol hOs, om alwa\ s 
ohtaim litjuids 11 ! which. h(‘sa|es watei. laind' or 
'^mailer <juantitu‘s dI x:t\e<'i me ait* pr<'^enl in addi- 
lloli to these two hodle'- Ihelc ar<' also lolllld 111 the 
llijUld all thos<> suh'l.lliees wh'eh were admixed willl 
the oripmal lal employed, or were mtroduce(| fhiriiip 
the sa poll die. 1 1 ion or pioeess ol di'coni posit loll The 
raw el\c,-iine Ihploi* 1 hen'Iore m most cases [lossessi's 
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an < \!l, nltrii \(‘i\ (1 isaiiriT.if >1(' odfiin, and a 
|)i'<i\vn ti) dark-lanwii colour 

d'li«‘ lp|(iid wliicli 1 -^ oldaincd ])\ ila* dcc-oiupo’^ilion 
m|' linii' .s(»a[i With siilpliiii ic acid, has alwaxs a con- 
'-idciahlc ijiiantily o| l•al(‘IUln -idphalc i ) in 
‘>oiii! It ai, since iIm i:\j>'’iirn wlmdi js onl\ -hirhtly 
-oluhl( in N\al«a di--s(iKf^ niiicli natre (M'^iK m a 
ia|iiid t onla iniii'a ^dxccinir ihai in uatcr. Tins 
-slid'ililx o! cal* linn siiiphatc n iHlcj- it dif'liciill lo 
j'lodiic a \ c« I'liic ijiiil*' Im'c li'om Inn* Ironi a 
'd\<(’rin(' w.ilci piodtKod l-x tin *lccoin|iosit ion oi 
hint' St tap 

II the sa|ionilii'atioii ol lli*' lai can ii'd out under 
hiuii )i'C'>sinc, so that oiic Uses, as has alr*'ady heeii 
iin': lioiteil. a \cr\ small ijuantitx ol him' or niayncsia, 
!! IS then ( asier lo piodme Iroin the l\cs whadi an 
\ jelded h\ the ih-coniposit ion of ilu' liinc soap a 
uUteniie which will contain onl\ a \cr\ small 
puantitx of iiinc Vhsointi l\ Imic-fict' ul.Nnciim', 
hov\{\er, is scarecK ohtainahlc in this wax 

r>\ t he sapoiiilicaf ii>n ol hits w ith sulphura' at id -- 
i! oiit' does not \\o(k acconlniL: to the (puck sajioiii- 
licalioii pj'ocess a, \“r\ laiy'*' pari ol the ei\ceiine 
[•rest'iit Is coinpletelx losl.owinp lo its di'cojnposi- 
lion , the raw plxct'nm* ohlanied is xau-x dark hrow ii 
ow iiil; to t lit' nuinei’ous d i ‘com p< tsit ioii-pvtui nets which 
aic dissohed 'll It, occasionally (piitc lilack. and it. is 
xiaw diHicult to [ir*Kluce Ironi raw' ^1\ ccrnic w'lmdi has 
Item) ohlaiiK'd h\ the slow' saponilication with snl- 
phuiicacid a product free from colon) and odiair. 
In aiiv i-ase the c*)st <•! this is so hieh that one 
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usually Tint ai1('ui])i to prodiuu’ a firsl-class pro- 
duct IroTii siK'li p|\c(‘ruR', l)ut latlu i’ s('lls it lu a not 
quit(‘ ])ur(' static 

The l>rsl yield of fatt\ acids, as also ol i^d) c(‘nnc. 
botli in r('pard to <|Uaiilit\ and qualitv, is olitaiiUMl 
hy sapondi(‘ation willi stcani und( r liipli pi('ssm'('. 
In ad<lilion, tins prot*css is ('\ircnicl\ siiiipl»‘ and 
costs littk'. so that It must hr drs<'iihrd a,s that 
which ahov<' all others is to hr pr» irii-rd l'’nr this 

rt'asoii, the larpi'st steai'inr and L:}\ceiini' work^ at 
tile ]tl(‘sent tulK' W'olk r\<‘}ilsivrl\ accoldlllL: to the 
])roc('ss of sa])onirK‘ation with strain, and it is rralK 
tlirou^di tin* (‘nijdouijrlit of tins piocess that the 
production of almost cli(‘micall\ pure i^lvcerim', in 
any desned (piantits. (irst Ixa-amr possi})le. 

o 1ir,('o\ I'.hw or (Jn\(ij:i\L i i;om Som* L'l i s. 

d’lai sap( aidicatioii proc*‘s.s takes phici>, s<i lai as 
the sulistancrs arisin<^ tlierefrom are coiiceriKd, 
aKva\s in the sam<' wa\ : there is formed a coiiihina- 
tion of tlu‘ fatty acids with a ])asic suhstanca' (potash, 
S(Hhi, linuu (itc.), wlide tlu* ^l\c(>rine is lihera.tc'd in 
the free statm (llsccM’im^, tlu'refore, is always pro- 
duced as a l>y-product in the ^nanufaciiua' of soaji. 

ddie jiroduction of soap is carried out, a,s is wadi 
known, in small soap works ]>\ hoilino the fat with 
potasli lye utitil sapomticatioTi is conqth'h', and llu' 
potash soa]) so formeil, whudi hec.aaise of its la(d\ of 
tiianm'ss is not wadi suited for many pur])os('s, is tdnm 
convertf'd into sodium soa[). d'his is efhajted by 
adding common salt to tlie jiotash soa]), whcrcliy 
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(lodItK' (l(.'ci)iii|)(tsui()n liikrs ])l;U'r III such :l \\:i\ tliiLl 
mkIiuiii SOU]) is uin! [>')tussiuiii c)il()ri{l(' ;^o(.‘s 

mil) solution tlu' soa]>s arc, with Ihc (‘\cc])tion of 
that productnl from c(K'ouut oil, ms((iiihh‘ in iuaiuu 
and art' tlK'jcloiU' ^i‘])aratcd mil h\ addition of an 
c\ct‘ss of sail, or, as tin* ^cc]lnlcal expression has j|. 
salli-d or praiiu'd out 

III lh(‘ larpei soap works, om .^aponifie.^ diri'ct 
w 11 h '>oda Ive, and soum'I inie-^ earii'‘s out (he urain- 
mp out not wilh coiuinon sail, hut hv adilition ol 
\(l\ coneeJllraled <'ausric 1\('. uhudi hkew ise causes 
till' sepa, ration ol tlu- soap. In iho sOsaru' acid 
lactoia , linali), one inauufacl ures ihe olme acid, oh- 
laiiK'd h\ pressuro of the fatty acid mass, din'd ly 
iiih soa.p hy hoilinp il wilh t-aushc }\e 

h'lu' waste Ive from the manufacture of soap, ac- 
cordinp to the old ])j'ocessrs, contains potassium 
ehIorid<‘ or sodium i‘ldorid(\ an<! <'\cess ttf tre(' alkali 
in 'idditiou 1<» ^1\ cerine, and can he einploved undei' 
la rourahle circumstances foj' the prodiu'tion of the 
latli'r. I'ornu'rlv tins product ion was actually carrii'd 
out, hut m a lather unsatislactoiw wa\, tlu' ('\cess 
ol fix't' alkali in tlu' !\es Ix'init <'xactly neutrali/aTl 
with liydrochloric acid, and tin* iKpioi- allowed to 
evaj)ovati‘ on the watiu'-hath Then' was t'ormed in 
tliis w^ay a mass ol salt, wliieh always n'lnained 
sii(;ky on aeeount of theplua-nne adiniM'd with it. 

d’his salt mass was trealod with slimio p,)() p('r 
e('nt) ak'ohol, w liieli hrin^^s into solution oidy V('ry 
littl(' of tlu* salt, l)nt very easily ihe whole iiuaiitity 
of the olyceritu*. The solution separated from the 
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‘^alt ma^s wa- lr< rd alcdn'! ]i\ waiiiiintJ up to 

loo {' m .1 (li--liliatioii plaiil , and one f)l>taincd a^ 
vr^idiif in the inlnii a '-\]n]>_\ lipnul 'd vtdlow to 
!)]■< )\\ n i'< lit an impnn' liK oia me 

(iUroinit' ina\ Im- h-d li'oin lh<' )\i-' of (hi 

'^oap bndoi in a li---' co-oU \\,i\. I>\ <‘\a|)''ia1in:: 

Iho tiont i‘ali/rd l\i- ill -liallow .ipni pan^ o\ ( r a 
fih' nntil ii - i"»ilin*j-p"ini irach'" !<>'> ('.liK(' tin* 
l>oi!ini;-poinl .<1 a t'oii'a nt i ai rd '-i >1 n n ai of rtnunaai 
-,ill ddir nnitiali atna, i- ,di-'lniri\ iirro'^af). 
Mild 1 - M. caiiKd out that n- illiri an i \( ('--s 

o! alkali noi’ a<'id icinapo in tla lapnd a- tlir pi’rs- 
I'lK r o{ rltla r cail'-r-^ tlh Ld_\ «•rt•ln(■ lo ])!• hadl\ (‘on- 
taniiiiati'd h> tla- lorniation <.| drct anpo^it ion pio- 
dncl^ 

DimiiL: tho Maf»--ration. -ah < < ait iiiiioiish, -rpai- 
alc-. .an lioiii lit' li'inid. and this i.- irnio\od h\ 
inrall"' o| -llllahl\ ioianr't iakr>al thr rdLl'' o{ lll(' 
pan. lift, d np and ia-. anjht into a hadod wliadi 
hanr^ o\< I thr paii,-otiia( Ihrii'piid niJ\rd with 
tin- -alt can diop hack anain into the pan 

'hhe icnipriatnic ol jOO (' is (inalU naudicd. 
will'll one allows the h<pnd to i-nn ofi into a distilla- 
Uoii apjiarat ns, in which it i-^!ni thei’ coiicentrati'd, 
until the t hennonieiei-, whieli 1 -, ininiei'sed m the 
h. pud, leaches e\artl\ )0.; (' tile lliMtllli; h\ tile 

1 - thro stopped, and a. sii-,>ain ot siipei h(‘at ed steaan 
led tlironidi the h'jiiid, tin How .>1 steaiin hi'ili.Lt 
leptdated that the tenipeia.tnie doi-s not fall hclow 
10-’, {' , and doe- not ii-i- nni<-li a}io\<> this point, a-s 
,11 the hcst I'a-c no rl^crnne w<aild disld o\cr, and 



THK I'KOIXUTION OF (II.VCKIUNF .1‘) 

ill th(‘- othrr (‘iLS(' the (vriiK? mi^^lit hi* (‘niitmmn- 
atc<l with iicrnlciii 

'FIm; lyrs nl 1 ,Ih‘ s(ni,|)iii:ikcr contain ODli-l (S 
|)cr cent of <^l\cenn('‘ ( tno ('ools it t lioi’ou^lih^ 

to rcnioNc suspended niatl.(‘r. e\a])oratf‘s it u]* 
to a i^l\c('niH' content of |0 jx-r cent, acidilies witli 
li\dtocldoric acid, iilttas, c(»nc('nl rates it in \a(‘iio ii[) 
to SO per cent, cools tlioi'inij^lily, and liltcrs. This 
cMide i^Kcerme Is distilh'd III \acuo The portion 
ptissiny o\ci hetwiicn !70 and ISO is once-distilled 
el\<‘erin<‘ of c-oinnierci' , hv repeated rlistallation it 
hnnishes pnr<' LTlyeernie. ( )r one mixes thi' i\tiV\itli 
siilpiinric acid, tillers, <‘\apoiales in vacno ii]) to 'I'l' 
]’> , then 111 aaiotlna a]»par4i.tiis to ‘JS Jh, wheretipoii 
nc'st o| the coinnnm sa-ll separah^s. and can a;^rain 
ht nsi'd lor tile sa.ltni^ Old of soa]». 'Idit* ^d3ci‘rnn‘ 
is distilled in \acno. Hum coiuanitratt'd in vacuo up 
to a speedic eitiAih of 1 ‘JtiO, onc<* nion* distilled 
and concentrated, and hnall\ <leeolori/A‘d with annual 
cli.i/i'ct >aJ. 

'The cNMjporation apparatus which one ust‘s for tlu' 
conc(‘id rat ion o| tlie l\<‘s ari‘ so const inctivl that 
nnd(‘r them are cviindrical \(‘ssels with si(‘V(' liotioins. 
h'diese saJt.-l)o\es are duriiio the (naporation coin- 
hnu'd with tlu' Ujipar |nirt ot th(‘ evaporator, so tliat 
tin- salt sejiaral in^Mlnrinit the e\aporalu)n tails int(> 
the l)o\ and collects on the sie.van A\ hen tlu' ])o\ 
IS almost tilled with salt, wliudi can tu* asei'rtaim'd 
tl 1 rolled 1 sp\'-holes, oiu* shuts the ecuuu'xion hetw een it 


' 7'/ a S xo/j' It is hi;_’h«i m this I'uunti} , .'Uid 

iiiM\ r«*;ii*li MS iiuicli MM T pn <*(‘111. 

\ 
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:ui(i ihr , ;iii(j t“-hililish<-s oiil\ :i 

l)t't \\ (‘(‘II and llic )»ai‘l oi the dux in Ix' jniind 

niider thi' '!’li(' Naniiiim )>i < Miilint: ni 

lli(' n\a[)(iiatnr tliii'^ t raii'^niilh-d ihitlici If i>ii(‘ 
iin\\ all(n\s an In inlntii'- nppri pail nl ilm 

)k»\, th(‘n t!i( atinnsphni'ic jirc'-'.iicr lni( v s ila- lapiid 

fonlaincd in tin ‘.all alnn^, and I'inallN inln tla- 

x'\ apni atmn appa 1 al ns. \\ linrciipnii nin- < nNd's xii \\ ith 
,st(‘ani, in nidnr tn niiiain all tin xd \ < ni me (Uil nf tla^ 
sa ll 

'rile sail inas^ niic laniii'' (inaiK min a cciil i il n-^ix 
wIk'I'c it Is (‘\t I a( led witli wain) until it nn!_\ (niilaiiis 
0 ’j!n pdi cnnt Ld\i'('iinr With tiin lu ip nl this 
a[iparanis. niic i- aide In pindn«'( jimn l\c^ criidn 

^dsccrilic n| Sd-St pel ccnl nl\cclnl aild d-lO pCT 
(u'lil ash 



rj| |\ 

I III. l'Kn!)l rnoN (M 1*1 Kl-. (;L\('I 

W III \ il fi 'iiiiiifih rd li» [U'kIiIi-c \ (‘Cl llir on :l 

l.ii'.'t' M ,ifc, one !<• oiiirnd uilli nmiijiici';d>lc 

d I fiicidl ICS 111 oidc) lo ohi.iiii a jnoducl wliiclj \',a.s 
ti(i( oiiU ( < •hiiii l<‘ss and lailiiani, l»ii( alsi* odoin lc^^, 
Tie iloiiK*' o( odiHir was .',^pc(‘iaN\ dilliciiit lo 
oil am, and il was < oiiscijiiciit 1_\ .ilhmijtti'd lo )}c]- 
I'liiiic ilii la'alK c\ il-siiicllini: i^lycci-nic it owes tins 
iii'|ilca.sant snn 11 lo (lie adnnxlina' oi a small (jiiantitN 
tj aei'ol. Ill l‘'oi lli( e\|>ei |., liow e\ el , nodeeepljon 
w :■ I'ossilile, Iteeausc llie simdl ol acioieiti is so 
eliai.ielm'isl i(' lliai il stands onl chauly aho\n an\ 
olliei siiiei! wllK 11 Is llUetlded to inask' it 

It w.i- e.iiK tiled to eoiKaml ia,t.(' ^l\eenne 1)\ 
e\ a|)oi‘ai ion iinlii it )>eyan to distil, and the disiitla- 
1 loll tii(m eaa'rieil on in el(»si‘d vcss.-^ids istills) Hut 
tiioimli oiK' ]noeeed('d eautioiisK in tins way with 
the distillation. It was set, and ('sjn'cialls towards 
the ( nd of tin* ojieral ion, almost inijiossihle to asoid 
the lornia.tion ol a sinaJI (jiiantits of acrolein. 

It was further s.m^dit t.i» obtain liu* i^isceriiK' 
watei clear and at tlu' saam* time free h‘(»ni odorous 
siil)stances h\ meaais ol liltration throu;^!) hone- 





chiU'cojil ; this acciuiiplislifs llic‘ first, ])Ut n(»t tlu‘ 
sc'CoihI, (ihjrcl, an<l the ;^l\ cta'iiK' ahs(a])s, in ron- 
S(.'( jiUMirc ttf its lai'i^r solvent power loi lime salts, 
eoiisiderahli^ (jiiaiititu's of these out ol th(' hoiu'- 
eliare-i ml. 

It was not until the introduction ol aijiieoiis sajMini- 
tication that the |K'rfeetiie4 of the proiluct ion of ])in'e 
;^dve('rine on a mainil'act urine sc,aK'. was satisfactoi ily 
accoinplislu-d so that then* is in e\islcnee in coni- 
nit'ree true j^l^ e.erine, which can he n^^arded as 
eheniu‘.al!v pun* and consists reall\ old) ol ‘^l\cerine 
and wati'r. 

'Idle emploMiK'nt of alisolutely ])un' hits nai} lie 
regarded as flu* main condition lor tie* ])roductioii 
ol pure ^l\c('r!ne m this way, hecausiMit lu'iwisi* the 
fore!})!! matters lemaiii heliind in the elxceriiu^ sol- 
ution, and cannot la' (piiti‘ eonijih'tely removi'd from 
it. 'The hits to h(^ emplo\ed therclori* moi'e es- 
pcciallv ill the case* ol animal tallow must, helore 
thev are rca,dv for sapomlicatioii, he purified with tlu* 
utmost cart*, and this is ac.coinplished hy tr('alni(*nt 
of lilt* same witfi ver\ dilutt* sulplmric acid or soda 
])'<*, uitli simultaneous hea-tinp. All mt*nihranous 
parts, whadi art* mi.\(‘d with the tallow, art* llu'rt'hx' 
destroNed, a,nd t lit* dt'ctunposition products arisinedis- 
s(»!\(* in the at'id or alkaline lupiid, on winch finally 
floats the pure melted fat, which is t'ither moiildt'd 
into blocks, or immediat(‘ly hroueht into the dt*- 
c.omposit Ion vessel. 

'1 he dectan position of the hits is com]>l(dely ef~ 
fi‘ctt*d in this (h'coinposition apparatus, and with tiie 
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niiployinciit of ilu' siiialh'st possible' (jiiiiiitily of 
wjile'i, so OIK' obtiims iJiiiiK'dmt.cIv a \('n ernde' 

plu'oniK', winch ord\ lu'cds to Ix' re'liucd and c\ap- 
orate'd with suihilile* precautions m orde'f to 
after distillation ]»ni(' lii^ldx com-eTitratt'd ^d\cerin(' 
d’lie ri'inoxal of tiu'se' tore‘ii(n, coiilanmialniL: suh- 
stanees is a.lso necessary on this account, that it 
would yiv«' rise' to tile nieest ol -je'e-l n Hial 'Ic foaming 
duniiL^ tile- siihseipK'iil maiiiilaet lire. 'The coiitaiii- 
inalion e'onsi->ts, ae-coreliny to the' onj^m oi the 
yl\e*<'iiiie wa.te‘r, ol soap, fali\ aeuds. alhiiniinoii.s 
inatleT, elt*. ( )ne' re'nlO\e’^ tlu'.-^e suhstance-s h\ ood- 
in^ up, m'Utralisin.it, aial suhse-epii'iit tie-alnie'iit with 
S'llphurie aeid, w lie'i’e'ipxtii euu* lilte'is 'Pile* ^’Kee'rine' 
so piirilied Is tile'll eoiice'iit rate'el III the' \aeuuni ap- 
pa.ratiis, (^tuite* pure' ^dxe'eriiie' '-heailel he eeht.niK'el, 
winch Is ste'aan elistilleel in \ae'Ue>. 

d'lll' I )ls'l'llj. vrie)\ eer ( t IW ('LIll \ I.. 

If oiu' conce'iitrate's anel linall) elistils glycerine' 
ewe r an ope'ii liie', it is ne>t juissihle* tee pre'xe'iit a ]iai‘l 
e)l the' wall eef the' still ht'e'omiity he'ate'd aho\e' the' 
hoilino-point eil the* ^l\ce‘rin<', atul the ylyce'i int' 
\ape>ur e'eeimnp inte) e'euitaed with it \ields a small 
epiantity eel acreeh'iii. In eereler h* aveeiel this delect 
heatirii^ with an eipe'ii tire ha.s hee'ii epiite ^i\en up, 
and in its ste'ad lieatiiii^ with sujicrheate'el ste'ain 
iiitroduct'd, the' steam Iieine^^ passe'd dire'ci into the 
^dyce'riiie. 

Se) leen^^ as t'xe't'ss of watei’ is ceeiitaiiu'el in the 
^dye-e'rine, enw' (aan allow the' ste'aan to enk'r the 







li<|iii<l :i,t a trm]»cratii!r nl (‘ and inoir. it 

liicii «>nl\ ('\a|)i>rahx wain W lr< ti, Imw (W . i . ili<‘ 
|rni|)ci alaii (' m tin- d nl illal i> *ii apjiaiMtin |■^‘a^h('s 
■J<S(t (’. iIh' :jl\cn*UM' 1m ljiiis to dull, and now 

tlio L;rra(f-^t altniitiMi) unnl !m- L;i\('n lo t dc i c-nla 
tioii (d Idr ^to;nii . om a'ljU'-l- it in -m d a wa\ tdal 
tin' loni|M ia{ iin‘ l^■lnalln coii-lant dciwcon and 

-'do ('. 'I’ll.' ^Ixci'iiiio dnlii'' Id-'ii in llir ^Icani 

wildoiit an\ drcofii jii r-it lull an<l [in'-'' ^ o\ri ijiiito imm 
d'l'inh. Imlrati ot (dlMiiinj idf ounf’iai! i a! ion d\ 
diK'rtd inlrudnciii- ;ai|Ma-l;»M d <1 nam, al-''^ 

(a'lonalK lind- a. '-!( am cod iinoilrd ni iIk* dnidta 
t ion a|»|iai‘al m, I liroiiLni w died nno In • t ,iJh w\ , lu |),n^ 
onlinaiN -'itMin at •>-! at ino.-jidoH- pirNmii'. >dnl 
Iiiil: idn •>!! '-ooii a'- ld« tt iiijM lalnic in tin ^Oill 
da^ dc<‘onic siniiiai loiiiai u| tin siram nnt idtn 
all<ws niinn’diaO'K alOr '-diinini.; o!l idr oi'dinaiv 
On ini, .-^niM'i'di ai( d Onam i ■ pa-> lui! i! lli< Ininitm 
at. (ire u! -J.so ( I’t'anlnd. x\dnn om al'O '-lint- od 
llmstnain ,iini dnm ( lortd allow aijM rin atni ^tnaiii 
to |/a,-.-- dll’nnti\ mil' 1 do t unti lit m 1 ! Ii!' ^0 ill da idn 
inal fl!^tdtat ioii ol tin w’d oi'i'im 

'I’lin (‘oolimj oj tdn \a|toiir^ lal\»'- iilano in a con 
dcincr o< iimnnal coin! iiict i- in, tdo M-,|)octi\o a|)- 
jtaralU" doimj airamn-d m tin iol|uwin'_t manner 

d do cu|)|n-i null-, s!\ in mimdcr do m a jdanc 
parallel wild ca.cd otlmi at tin- dottom ol a tank, 
wdndj is led con(iniioii-,|\ wall: cold water, and arc 
at tdc ends doiind toLt« tdci wild cm\od dlo(dv- d’o 
c.icii ol llin>c curved ('inU n tiMs! a lude wlndi 
n u-, verlicall\ downward^ Idroiii^di tin- dottom o( (de 
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rn(iiin;_; :nul ll I !' I • ‘M It M I 1 1 lilt* '^UlUf* l-, Ix'lli 1H 

tln' I'li'iii <‘l a I I ■-iplit )ii-sli*i ji(‘(h ( iifit r t'ach til' 
tiiln> 5- |ila<a'i| a id) iljr ‘|i{ a >11 ol 

till L^lyct 1 iiif 

Tlir i: 1 n <‘ t-! lilt* \ainnir- an- iiint-li iht* \(»la- 

iiit'. a- llit'x faitain It*-- uai»r, ai)(l !v 

I li'* fdii.i, *11^,11 aai lakt'-^ |.lact id the it dk iw mi: w a\ 

tih' i'J\ Cf! lilt inn'll htt* lldlii ft iDiifllst'S 111 lllf 

t)t 1 1 lf I t)n.|fn'>mi: Inltf- and llttw-. nil IIiiimii;]! 
idi' fiml (' liilit* allfi w a''tK t Ilf \a|'-uir'^ a,i‘f 
I ill ' 'ti-jli a vf(-di,ti liiix*, wltfi'f t ' i! idf I l.'^r'' a Ld\ffi‘mt' 
'dif<it|\ mil in w.iit'i. wliifl' inm^t.ll tliiniiiili tin* 
^ccttiiti 'i|tlitt(| iidx fit , nnlil liiially t)iil\ piirf 

\\ai' ! lid\\ tiiii hf)in lilt la-(. liiln* 

\n a|i[iaialii- nf tin- kiiitl, kill <•} iifWci cim- 
-^1 nit 1 It ID. 1" -h< iw n III l'’m 1 . 1 aft t »ril my h » T ld)t‘li >lidf ) 
din* ifitifi niadf '*f fitjtpfi’, urnuylit imn, nr lamt 
ii'ttii, lia^ al it-, l»a->i‘ .i diaw-ul’t cttek !'» , llirniiLdi 
aliifh, allt'i Ifimmatittii dI the di^t lilat am, the rem- 
'liit is w It I id raw n lnt*» tin* sidl pa'^scs, tlii'iaiyh 
lilt* tnl't* I'k '-tiain li'.tin iln* '-ti'ain supfi-lic atoi !K 
It fnlfi’s tliituiidi lllf sit am <1 i^t 1 ilmli >1 (i into tlu* 
ylNffi'mc, whifh pa^^t's into the still Iroiii tlm n*- 
st*r\tiu' II ilirouyli tlio fifk and Inlx' d. k'or llm 

coiitroi tt| t]it‘ It'iuporaln.’f m llu* stdl and t)f tlu‘ 

siipfrlmatod slt-am tin' ihfimoiiiftfrs K and la arc 
used 

d'lif vapours (’sfapiny f|•ol;l tin* stall tlinmyh tlm 
tifck \i an* first tif all usofiillv fmpk»\f<l In waiian tlm 
ylvffiiiK' in II. Ih rcbv is alri'adv nmdimsnd a ]»art 
of thf \:i]>onr wliitdi is witlidrawm at ]M . Tiio 
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va]n)iirs rracl) st'Vt'nil cnolni^ iiilx's, slaiidini^ side 
hy sid(‘, afid Jiiadc' of (•o])p(']', from ^v]i(>s(' iir)d('!‘ ends 
the coTidc'nsfxl lujiiid can lx- drawn off thiiui^li tln' 
siplion-shapcd htad tulx‘s. Tho.st' \apoiirs, wliadi 
lia\c jiasscd ('\tin tliroiiyli iIh* last c(x»l(.!]' iincon- 
d(']iscd a,rii stdl furtlicr (•<M)lcd ])V nj»-ans of cold 
water. Th(' distillate, eedh'eted in IIk' la.st of these 
e(X)lers e<»nsists then ineri'h of walei. 



Fi«.. 1. 

Ida; tejupeiatnia' ol Die enteriii;^ .>t(‘(im ri'-uda's 
mostly ‘dCd) -‘JUO , the temperatma' m the still 
‘JOO . 'rh(‘ ;^d\eerine \\hieh is obtained fioin 

th<' first receiver eontams only ahoid, 1(1 per cent 
wader, corresponding to ‘Js U.i in thr followini: 
I'eei'ivers (-(dleets moix' an<l moia- dilu((‘ ^Ixeiaine. 
ddie distillation jn'Oeeeds eontinuonsly, ^dyeenne tlow- 
inn out ol H into the mass as it evaporates, hdnally, 
lifiwever^ tliere eolleets a lar^t' ma.^s of non-volatile 
iH'sidne in tlu' still whieli is d<‘eo]n]x»sed hv laait, 
and e<mtaniinates tlio distillatia Aeroh'in is formeil, 
and fiirtlu;!’, the f^dua.rine lieeomes coloured \ellow. 
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\\ linji this i.> n.'a(‘lir<l niu* shuts oil ilk; iullow 

of (•('riJK' aud distils tlu' <‘niil(‘iits oj tlu! still in 
tin riid, and iImmi colhais iIh* disti!lat<‘ scpa.i'jitislv. 

I'’mallv the distdlaie is (‘nncontratufl in \aciiujn 
aji|):ii’atiis, and if ijintc' |mr(' L;l\ccniu; is tn la* |a‘n- 
durod niuT ni(*r<‘ distilled in \aeiio 
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pends nil the sn[K‘rineiiinhenl ])ressure, and ht'eoines 
so iniK'li tlu' loNSer as mm iedui*es tlu* jiri'ssure. 
d Ills law of nudum has lon^ sinet* Ix'en iiKuh', usi* ol 
111 tlu" niannfafture oj suhslanec's whit'h are ('a.sil_\ de- 
emnposed a.i hi^di tem|H‘)atures ; in su;^uir fa.er(ua(*s, 
loi* exainph*, the ('\aporation oi tlie sui,uir solid i(»ns 
t ikes jdae.e exi*! usi\ el \ iiillu* sii-ealhd \aeinun a]>- 
paa'aftis, in uhieh t.hrou.i;h exhaustion o} tla* air, aaid 
eonliiiuoiis eon(h'nsa.t ion nf thee'>eapinp water \a.pour, 
ver\' low pressure is oht.ained. 

in ordei to ohiain elyeerine h\ distillation eom- 
plelely eoloiirless and free lioin any snu'll, the distll- 
kition aj»j»aratus has ]>een eonsiriicteil of a sinular 
lyjie, so that the distillation of tlu' eluuTiiu' takes 
jilae.e under lU'diie-ed ])rt‘ssure. 

'The head ol tlu' still is, for this ])ur])oso, titttul 
jierleetly airtii^ht on to the still, and also eonneeh d 
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\\i\]\ an .1 II t iL’lii i"iii( |m t]m‘ < < iiKhai'-iiii: pianl . the 
liihr-- h> thr -Ifll 1 m ad and iiMdiiiL’ d^'Wiiwaids 

air in ihi- ca-M', lioWtAn, •-tiairlii. and llir\(-s(U 

W llK'll -I'l \ . |i a ( lir Cl .il.M I 1 ( »|1 < '! ( he i.d \ < I’Mlh ll' t\\ m;.; 

ndl nt tlii'^c liihcN ait ah> t littril aiili'dd \Mtli lliclll 
'riic end 111 llic '•("'linL’ HiIm'- c coiinct led with a 
ihaihlt a!'-[iiinijn)| -miahh '>!/eandwith tla icrriNci 
I nr t he I I »ndi n-ed ii<|ii id 

A > -• >nn a'- 1 he d I 'I ilia i I' -n ^ - -^i • ti ih-d n ( > t n a 

Silllahle heielll at 'ill I hi eiilde ji'.iiMlie, n||( 1 ^ 

I he a n - |>iini|> in at i mn. i hen a H'w. 1 1 a in l " eiil i i , 

a nd aeeniii jil C ! It ' the d I'l lll.it |nn iiiid* I tic CM|!lnil|- 
niis <n I mn t d liie a ii nini'fi iii a dmi i . i i iiiu . ,t nd 
a! a ninth Inwii t eiii i >ei a I in t than that at wlmli 
uKet'line h'eh illiih I nidiliaix allim-jiheiie |at^>wiiv 
Whilst at ihenidiiiaiN at im t^’jthei ic pit ^^lne i 7 till 
11)111, iiM'i I anw t the nd) ct riitt hniU cnimtaii! I\ at d'dO ( ' , 
hniliiiLi l;ik( s plat e at a jin ^''in t nl '.(Ml nnn ineivin m 
alieadx at lM(I ( win n niie Inm :i pit "'lie n| tinl\ 
rj d infn, tin'll Ldxttnin hnils ;ii \ ,[) t , and it is 
tlieK ini'i atlxi-ahit In jiioMtle the dislillatlnii a p- 
para t tm with a \ i r\ .-^t mnpK act in-j :ni -piini]t. ''(» t ha I 
a \('i\'lnw pH's'^utecan he nhtained ll\ adeijiiade 
in!ln\ of steam tin hniliiiL’ t In n lakt's pl.iee \(ir\ 
tjiiitdvlx. anti the dmlillafanii m cttmplett'd ina\i'r\ 
sin )| t t line. 

d'he appaialti.s nl lleckinann > I'l;^. A, altei' I h- 
helnlnh 1 diimhale'' tin |ii;nt‘iplt' nl this appaiatus 
I I) It I' <‘iA|7 1 The pl\ cel me in hml 1 st lilt'd IS plac<‘<! 
in a walled in still .\, into winch siiperheadetl '.team 
at ’d(H) -■{(HI (’ I.s t 7 it rfwltlced. d'he plyerme \a])Otir 
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]){issrK ()\or Ihrou^li l.lio tulx' 11 into tlio y^>. 

(\ \NJiirh IS (>( sniiilai (*<nistiiict loii j.o tlu- 
lowrr (>l iin alcoliol-rcctifvin^ tippaiat iis. It is jn-o- 
with a liratiii^ an aiiLjrinciil 1 ) in <>r(l(‘r to niain- 
t:iin tin* trni])(.*ratur<* at ahoul S(| , sr) that the \\at('r 
])r(*s(*nt in tiu* ('nnhcnsnd liKcniinr is cansi'il to 
('vapiM-att* d'ln* \a|»(uirs iis.* {liKuii^h a iiiiinhcr oi 

stni'ins I'h which ar(* airaniicd ()\ci i\ an<i w'lt.ii 
hr(‘a]\s at h, which allow oj the j>;o">a!_’'' lhi‘oii;j)i oj 
the va|K>in‘s ('(»\t‘rs (1 and ow'itlow inhr^^ li arc 
|>io\idcd, thnuiLdi winch nni-! mn llic *jl\c('nnt- coii- 
lainin;^ ht|nid cullcclini.' in aii\ nni;h^ stnr\, whilsl 
this runs downwaid thhMiL;h tlx* m\< rilow tiihc from 
one story io the <»th(‘r In this wav the lirjiiid 
alwa\s comes a.^ain into contact with t.he hot vapour 
streaiiimtt ni, wheiad<\ it hecomc'^ tlx* slronecr in 
^dNfU'rine the moiv it a]>{)ioache.> hhnallv the 

hitherto uneond('ns(‘d vapour^ proceed th('nce into 
Die conderwer .), which is (tooled with jint siiriicicnt 
wat('r, so that onlv little watt'r hut all the i,d\c('rine 
IS com]»leteIv coixh'iised, and pioeee<ls hack into t.he 
story D. In order that tlx* (Nuid“ns,Ltion of tlx* ^l\- 
(‘(U’lne may Ik* complete oix* emplovs furtlx-r a con- 
densing.^ arraiii^ement l\, liom v^hich throii;^'h D tlx* 
<-ondensed lujuid jiasscs likewisi' to 1] d’lx* vapouis 
now frei'd Irom <;lvcerme arc linallv condensed (*om- 
pletidy in Tlx* cond(‘ns(‘d IkmikI, consist m;^mlmost 
(uitirely of water, passt*s tliroueh the t^au^’i* N into 
the colleetiii;^^ V(‘ss(d ( ), to which a]H)Werlul aii-])um]) 
is (‘oiiTXK'ted. d’lx^ w at (*i‘ removed h\ nx'ans of ttx* 
^auge should test at the most I lx*, A hi^dxu' eon- 
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(■(Mitriition woiiM m(li<-nt(' thiii ilu* cojujcMisation is 
lint takin;^ plam pinju'ilx, and ton nmch l: 1 \ cnriiH' is 
jiasMiij^ oxer 

VaiAini^ Imni fln‘ al)Ov<‘ drscrijitinii is tlic a[)- 
paraln.' inr the distillation ol ('okIi* ^Ivci'tiik' coii- 
stnic.lrd hy \'an l{nynil)rrlv(‘ and W . V. dn))l)ins 
( 1 ) Iv I \ JS(),SiiU). In ordci to axoid anv d(H*oni|K)siii()n 

ol ^l\(*(a'in<‘ wliitdi the use o( sujicrlK'atcd si(‘ani 
l»i‘inys :i hoiit , and loss o I luail tliionydi tli(‘ rxpansion 
of t.lic sl('ani inlrodiua-d into tin* still, and also to 
jircxoni the slat'konin^ ol distillation (liroii^l'i tlii' 
attain ('oiid(Mi--in_i; in tlir l>oiloj, tlu' invonloj* all >\\s 
lli(‘ stt'aiij to (‘Xpand in a (.:oil (Mudosc'd in a hot vosstd, 
\N li< niai il lii'st onti'i's the still. 

In iiiaUua' (ho 1 \U\ nilM*<dvo a|>])aratiis has proved 
\(‘i’v oood, sinet‘ il [)r(>s(‘nts iua.n\ ad\anta.^n‘s over 
the apparatus of the oldt'r s\s1.(‘iiis One sueli is 
that it ean he enijdoyod as wcdl for tlu' distillatiiin ol 
'^'1 poll liiea 1 ion as of soa])-!ye i^lxeeriin' 

'riit: Im 1/1 li x'l'ioN Ol’ ( I i.xcKin \'i:. 

In addition to distilled ^heerines, ixdined olyet'r- 
Hies whu li have onl\ luaai Ideached hy lione-ehareoal 
ar(‘ also used in ('(uniiK'ree. h’or this pnrpos(‘ lliey 
ai‘(' ililiited to oil per eent A\ith \va,i('r and ])asst‘d 
tlironoh a, tiller battery. 

As hU'aehnij; inalenal hoTK'-cliareoal or spodinin 
may he iisi'd, whieli not onl\ (*\traets the eoloiirint; 
hilt also an\ (jdorous siihstanei's; as, hovva^vei*, as 
aJready indicated, ^dveerine poss<‘Sses a strong sol- 
vmi! action on salts of hme, it hecomes colourless 





ti2 

and hriLilil allrr liltralinn, iuit ii lia> di^^-oK rd salts 
<d‘ liinc luaii tile l‘()nc-cliai<-oaL and in oidt i llial 
tlicsr iiia\ hr K'llK'Vrd it Hill'll l)(‘ d<‘| niH'd 

h'dtratinn ( li' liK rtaanr is a \rr\ l< nL;tli\ niiciani.n, 
and l< I ('iisuri' a ri'L’ulai' runi'^t ul unii,. ii i-> ahsn 
liilcl\ iirtTssav) til lia\c a -utliciciil. niiniht'i ot cliai- 
ciial lilli'i'' nailv. aiitl t^ CDinhinc t'a’iii in 
hatlnrirs that tin aniitiint mI rlxtaaiiir jilacrd nn thr 
tirsl tihri. allrr it lia-^ jM'^srd lliitai'_h (in< m ^r\(!al 
haltriii'v. <linidd lli>\\ (Ml! ••! tliria-t lillri as a 
jii'l'IrrtK rlrai aihl hlirlil ^kriinn Wllii IriMlii 
tolla'ii di-iw*-.il Ii>n lli<-li!tris d da liltrat ion i it 
L^lxrrniir a I'r \ri\ vimilal 1'» l}tii><‘ ti'^rii |u| tin 
j)iii i!i(.‘atttH! i>l sij^ar SI )lutii>n'- in ^iirai hn loi it ^ 

As I hr a 1 !'•( > 1 * j)l It >n jn >\\ ri i >1 lx inr r 1 la ! r» »a i h a t ■ »1m! n - 
nir ainl i)d('r<»its suh^ianrrs is la.i nidinnltd. tlu' 

llltrls liillsl lu IrlirWrtl Irttlli llJlir to llliir A'- <1 
nilr, tilt iljlrl’ h;itt(Mrs air plarrd ti'L’ftlx'J 111 slK’ll a 
iiianiirr 1 hat , 1- >r in^ta nts' -.i\ tillri an* titniiriicd 
witli t.nr ainttht r . Ihr hi-i idh r thmarh wIik h thr 
r|\<’t'r]n»‘ ll<)V\s w ill also Im IIk' liisl to ht'ronit' in- 
rflrrliiat as it will ha\t alt('a,d\ rxliarlrd lioiii ihr 
;_d\r('r!nr laiijr (|iia lit il dl nnloiii nii^ and thloidU'- 

suhstatirrs I his llltrl is t hrtl ^ I’r liH i\ i d , a lid al ihr 

rllil tif thr hattri’N a llltrr lillrtl with hrsh Ixtllt' 
(diaintial is pland, so that iiow thr hllri whicl) was 

Xti ‘d ’.s No. I and \t). (t i-. Xo X,, c, {j,,. 

n-'wl\ addrtl lillu’. 

d'hr jttaoiis i>oii('-t Iiarrt)al rrlanis roiisidri a hh* 
'|iianlit It'- (d ;d\rt>n!ir, and tins ri>f(Tnir ran hr 
tditaiJird h\ lorrinr il oiii with waua whirh is Id 



rilK I’lloDl r’l'loN ol*' |M |;i: 
tl'tw iiil'i IIh' jih<i [III I \ I*' '1 1 1 II • i- sni 1 K ‘\\ 1 1 a I 

illllllrd i)\ t I M - jm . .iliil ii-l Ml iIkI iii;il i( 111 

It In hum li w !(li uilifi III n|i III. ltd lai 

I >i 111!'- ( hill Cl la 1 wliiili laii .iliNni-h im iiinic siiii- 

'*taiii ('N fimii till :ii\iciiiji Is iiNuilitii III a ■^iinilat 
inaiiiiii t(i tii.at aii<»|iliii in nh-.ii lailmics The 
chaicii.il 1-^ washed and tin uaNi-iML' v\atei ran aiMiii 
hi li'-i d 111 ) dlliltlMli I'l (hi mKii ■' le ill older 1)\ thK 
jii'-'ersN 1,) uhlaiii ihi' -aiiall ijii.iiil il a >■ • '.d\<iiine 
nmlijiiiid thiieiii 'I hiN w.i'^liid hi an ■< h.m eal h 

lie. Hid Wllii h\ dr* M hioMe .e id .Hid -oda l\<. dll-d 
aiid h<ate(l loridlie— in i|i.-id \e-.-e|-, \\inleh\ t hi 
I a'L'a 1 ii( n a I h ' aliNoi In d h\ 1 h* < ha h oa 1 h de-l i n\ ed , 
and .1 eah iheli <iiMIM hi nliii/id h»r (In deei ih u i/i hl.’ 
I >1 nini e >al\ (•( 1 till' 

II (.idinai\ hull. -■ li.ii'i o.il 1 - iisi d tm till' (iiliatio)i 
ut 'ji\e. line, saliN n| jiini a'a disv.,,j\id Irmn (he 
ehai'enai, whadi in sunn' easi s jii whieh i:l\eeinH' 
M iisuil, aie ill ni> inijn M liiiiee : ol\<riin(' wliicli Is 
Used ha eeitain. ladahl) nn’diciiiai |an)ius''s sinndd, 
un e\ a |n iral ii an lea\e ne iisidne and, iht'ielia’e, it 
shnuhl l>o dehnied and ao.iin dlNtilled 

In urdei III a'.iad lln hainaliiai ul umv euluiir- 
iii;^ iiiallt'r, (Iiin disi dial mn shmdd hi ]aMeeeded \\'ilh 
III the iinet earilul manner with n-L'ai'd to teniiieia- 
liire, and ‘_!d(l (' , the actual h(alin,!j;'-]« ant el' 
iiK', slnadd imt he ]ea,eh(d. iait I he aaldilmn of steam 
slnaild he Ml nmitiulied that diNtdlatimi should laki' 
jilatu' at ‘JmT C, ami jiai tnadarh in theeaNc 

of this latter distillation the a|)|)hea(i(ai of reduced 
ja-essure IS ot ‘he L’l’eatest ad\antaL:o, inasiimeh as 
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the 1‘i^k nf t]i«‘ <»1 (n)l(Uinii^; suhstiiiuMS 

IS (Ircrrascd tlir lowrr tlir tciiijHTat 11) c at wliicli (lis- 
tillatioti lakes ])hLcc 

Tilt' jiltnilH)!! itf ^Keennt' dxcr lanif-e'h.iri'oal is 
a \e'i'\ U'liLitlty and tt'<lnnis (»|»<'rali(>ii, llu'i't'foia* dt'- 
(•,( » 1 ( iralit 111 IS also can led tail 1 »\ la'alin^f llu' raw 
L;lvccriiic tt» ItH) })\ sl('ainin}4 il iii a IhiiIci’ tiltetl 
with a slirnn;_; dexicc. atldiiiL’ a hlt'acliiii^ a;4<'iit, sndi 
as liiaclv s[MMlnmi ]K»wdcr. etc. and then caiefidlv 
stirniii.; it. (ienerail\ -t-i") jM-r ct'fit hieaehiii;^ 
iiiati'i'ial '^uthce--. and within nta t*' .i ctiii|ilc el htnirs 
SilftlClelllK thurellid' hhaclillii.’ n ehlained rills 
has the' tiirtlu'i' ad\anta,L:( that tin' ;4l\ee)'tn< then 
oiiK ahsta’hs \er\ small (jiiantilie-. of lime linm the 
chai'cml, so tha,t '-iihM-tjiit'id dehminL^ can he dis- 
ju'ii^t'd with. In the ca'^(' ol ^l_\eei'ine hleachnd 
in the hat t( I’K's alreatlv meiitioneii, hoW('\ei‘, de'lim- 
iin^' is ali'-oiiit.t'iV neet'ssa.iw The hleaclu'd l;I_\ <a‘i‘i lie 
IS lina,il\ |>laee<l in a \aeimm a|»|)aiatin and hroiii^hl 
jo the retj’iisitt collet nlra*. ion 

Delimiiio <d ;;I\cerm(' can he carrietl out in such a 
maniK'r that the dn.-ot\i-i| lime is con\t'rtt'd into an 
msolidilt' conijioimd which can ht' removed liy liltra- 
lion, d'o tills ('lal -rodium carlitinait', sodium oxalati', 
i»r acid sodium jihosjihatf is added to the heatt'd 
olvcerine, which causes tin' loimation ‘d insohdile 
ciilcium cai'hoiiate, o.xalait', or phosphatt' 
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PriMi’K' v'l ION oi (JiA(i};iM lo 'ir.ws or Pk\s- 
'i'\rri/ \ I io\. 

( il\ CCI'IIU- j)nv;scss('s til<‘ (jUalll\' of (TN si :i 1 1 1 / 11 at 
:i low HIT, and hy this jimccss a [nodnrt of 

(_'• )nsirlriM !>!(' j)iirit\ c.in hi* <»l)(.anu‘d li'om taiiK un- 
jmrc ylycniMiK' 'I’lic discox cr) nl tins (TN stalliziiii 
])rop('rty of hKci'mik' was a in^ic cliain'c , m ifu 
wint(‘r of l<s(‘)7 llir !aiR<‘ stearin and ^lua-rmc 
find'-iy ()1 Sai'i^ iV ( 'o , al Liesin^ luair Vuaina,, 
shippi'd a mnnlM'v ()l cask.s containing: ^Lilycnruic to 
kdi^daiid, a.nd one of the casks aa’rixc'd wiili tlie c in- 
tents so co!nj)lefel\ crysta.lli/aal tJiat if laid to lu' 
c}i!S('*k‘d out rd the cask In ls7t) Kraut in Han- 
over inveiUicd a process ))\ means of winch ;^lyct'i‘int‘ 
ol ('V('rv fpiaJity and in lai<^(‘ (piantita's (‘an lie 
crystalli/(‘d : this pro(*ess is --till sonK'tinu's nscal. 

(h'ystiilh/ation talo's place in lead(‘n vt‘sstds, fh(' 
inotlier lujiior is poured otf alU'i’ ci \ stalhzation, and 
the crystals are Jrei'd Iroin any of tin' motJu'r li(]iior 
hy b(‘in^ swnK*d round in a, M'ry rajiidly rotating 
centrifugal niaclime. On meltine tliese crystals at 
-I is to I- Lit) \er\ puie and colniirh'ss elycerine is 
at onee (ditanuHl 
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M’m ^IvtH'nnc ii'-rd m (MMniiu'icr, t linin it^ u.th'r 
(‘(►iiltMit, which accoi'ilitiL: to thf \an(l\ i^cnn ulK 
[liictuah'S l>c(w(M'ii 2 and I '2 p<’i ‘‘out. l^ piacti- 
calK chemically pure and can hr ohtaiiirtl ciiliirU 
1V('(' Iroiii water il it he left (or a lew daN'- m Hat 
dishes o\cr <-(Uicentratci| sulplninc acid 

(llyci'i’iiu' fre«' from watei a IcjUid a^ clear as 
w’atei', of remai‘kahl\ siion^ h,i^ht-rt liaeim-j piojiei t le^ 
and ol a -^Mup-liKe consisi('nc\ without anv .siik'H 
whateci'r and ol an mleiisue hnrnme sweet taste , 
11 ) the mouth as well as on the sKm ol llu' hod\' it 
causes a slron;; sensation of warmth, in'cause it ab- 
sorbs water \ery powerlull\. I'Aposed to the air, 
all conceiitrati'd ^d\<a‘nne abi*orbs a j^reat ileal ol 
water therefrom, and further absorption oid\ ci'asi's 
when the water content of i^dyceriiK' has i-isi'ii to 
about 50 percent. The sjn'citic jp’avitx of ^d\cerine 
Is 1 -21) 4 and deci’east's when waiter is added, d’he 
taith’ riven below s]i(»Ws the* ndation l>etw(‘en the 
water content of the riyoeiam aixl tiu' s[)eeiti<- 
rravity nf the product m (juestion, atid. therefore, 
(()()} 
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will'll iisin.L; tlii'.sr table- a mih pie detei iii inal mu ol Ihe 
specitie ;:ra\alv b\ iiieaim ol an nnliiiaix liedi (aiii'ti'r 
Is sultieieni ill orib't looblain al once llie pei eeiitaL;e 
1)1 ^Keei'iiic 

Oil enolin-; below ilu lier/m- poiiil n( wale]', tbe 
'.dyeeri Ml' eon^raU to a eiw-iailiiii' nia.-s ainl htiins 
inoiioelinie er\ ^lals ibe m/i dl a pra. o| diamond 
liko btilhaner, pa.i (leiilarU d i : \ -lalli.^ai mn i- stiinn- 
lated by inliodiietion ol a (ix^lal ddie iixstaU 
inell at i I I am: ybefiiiie wliieii has eiX'-iab 
liiSi d and tlieii been inel((‘d ai^ani, m sa-id to remain 
li'piid lot ball an hour e\en altei eoolm^ to J(l (t 

ddie livemiu^poml ol .t^l\ eciaiie <1 iliilx'd w il ii waler 
depeilv!- on llie wa.le! eoiiteiil d’lie jollo\\in,i^ table 
.jvi'- th< spia-ilie -ra\ il\ ol a-pieons u!\eerim' soln- 
(mn^ delennnied at Tj .ind tbe Irei'/nij pumts'- 


!ti( 

it 1 . e 

(a\M nti, 

I'lit lliu-l'otlli 

l-Ol'l 

10 

1 

htr.i 

i!n 

'2 

l-OT^ 

:;o 

(') 

i-io:) 

to 

17 d 

1 1l>7 

do 

SI ;n 

1 bVJ 

i;o 


l-IT'.t 

70 

below d 

1 liOi 

so 


1 

IHI 


1 -24 1 

01 



ir (jiiitt‘ colonrk'ss e^'i-mi' is heated in opi'ii 
vessels, then alter a' Iniie ii bi'Coines yi'llow' and eaai 
be liealed to bJIKO. without ehana;!!!^ an v fnrthei'; at 
this teinperat me it Ix'^ins to ^nvi* otV fumes whieli 
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siiu'll liko :it a t('itip(‘raltir(' of ‘21)0’ il 

])()ils; if tho (‘xpoi'iinoiit is oarncd out iii 
vossols, tli('sc slioiild lu' place'll on a sainl-lialh, as 
tlu‘ ^Ivcoviiu' ]>oiis so ))owe'rfully tiiat an iiii pi otc'cU'il 
vc'ssol would easily kri'iik 

( llua'niU' ONa]M)ia(<;s la >t ii'('alil\ at Hill pai’1 irulafl\ 
with w’ah'i‘^\apour. In a '^u^li»■lt•nl l\ (iiir stati' of 
diMsioii it \apori/,es (‘ve'ii at lilt' oidinaiv teiiipi'ia- 
ture In spite of t lii'^ it 1 '' to he, eon^idevt'd a - a iion- 
\olatile liijuid winch also doe'^ ii<it change' in the an' 
Important is the pio)»ertv ol ^^Uceaine that under 
reduced ]>ressur(‘ it can he distilled with steam at 
te'inperatures of ISI) -2n() without dei'omposil ion 

If ;^l\C('rine he' lieated to loll, il easilv t:l!^e,‘^ 
tire and hums with a stt'ady hhie llaiiie to carhonic 
acid and water w ilhoul d<‘\e!i>piny aiiN smell; a wick 
is not, iiece.ssary lor this purpose 

(Thcerine is \ei v h\ tposcopic, that is, it ahsorhs 

water from tin* air, and if hilly concent I'aleil L;t\- 
ci'i'ine he useal it ahsoilis it^ own W’eiylit. Whth 
wafer, al(‘ohoh ami ('ther-ah'oliol, w il h comeiitrated 
sul]ihuric acid, and causiic lye* it can he mixed m all 
propoi't ions, hut not, with etlu'r, chloroform, heii/.ine. 
and fattv oils It dissolves aikahe's and alkaline 
earths, lead, cojipei*, and iron oxide', as well as many 
salts and alkaloids. 

Glycerine preve'nts the pix'cijeitation ol the' lu'avy 
metals Iiy alkaiic's. Whereas, for instane*e', caustic 
Ive at once' precipitate's \ohiminous coppea- hydroxieh' 
from a solutieen of chleerieh' e)f eopper, this deies not 
take place on hoilint; it t^l,'^^‘<‘i‘ine he aueh'd. hhise.d 
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with pohi^^iuin h\(ln)xith‘. l'I\ f(-rinc ju-ciir acid, 
foiiiiK' iicid, ninl ludr^LM ii ; hcat(‘d wiili pliosDhoj’us 
|)('!i(()\idc ti! wit!) ^iilpliiiru* jicid it iici'nh'in. 

II a ]m\1mr nj <^1 \ (-(m iiic and <)\a,iic acid hr distilli'il, 
llu' ;l; 1\ {'(‘nni’ |■cn)ams unchanged, hut, the o\ahc a('id 
IS spill II}) into loniiic acid and ra.rhonic acid. 11' 
the nii\t lire Is heatc'd to om'V 100, allvl alcnliol is 
produced 

It) iiieaii'^ ol diluted nitric acid t^lyci'rinc is oxi- 
dized to ^’\ ceric a.cid aial ^1\ collic acid . il tlie oxidiza- 
tion |)ioc(‘^'- is j'(nll<\ i;l\a‘eios(‘ is ioriiK'd, consistini^ 
})nnci[)all\ ol i^Kceric aldeh)d<', and diox) a» don. 
( 'oiiceiit 1 ale ] ml ric a.cid o\idiz('s It to oxalic acid aiul 
cai'i)oi.ic u'ld. J ’hosjihorus iodid(' lorins all\ I iodidi' 
:roni which es.^eniia.l oil ol mustard (all) I siiljiho- 
cN'amdei and ^^arlic oil pill) 1 suijiliide) caai he oh- 
laiiK'd 

II w at(‘r-fre{‘ i;l\ cel iiu‘ is jilact'd on the* skin it 
causes a hiiriiin^ scaisation ow me- to tlu' exti'action of 
watc'i’ \dmmi,Nterec| internally l0-lo eraanmc's suit- 
aJ)l' diluted has no elTect, kirecu cjiiantities ha,V(‘ a 
|)ureati\e action In llu' oreanisin the* el)c(‘ianc is 
jiarllv coinhusted and jia.it ly se]iara.ted ae.iin without 
anv modilicad ion lntrodnc(‘d into tin* blood, lare(‘ 
cjuantitics ha\e a jioisonous (dlect on tin' cc'ntral 
neiwoiis s)st<an, the' intc'stiiK's, and the kidiu'ys. 

It el\c('rine is lioik'd in ojam vessels it e^is darker^ 
and in addition to elyceriiK' vapours it (WoKc's jiro- 
diicts of deconi])osition which havi'a veay uiijileasant 
sim lhand m which art' prest'iit, besides aciolein, acetic 
a.cid and otic - acids of the fatty a.(‘id stu’ic's hdnally, 
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llictf iriiouo-^ a ina-^s wlncli lua-nnH'^ <]a.rk('i aiul 
ilaiLci a!i<l 1^ iciliicrd |i> iisIk's \>\ strnOL:l\ licatin*^ 

( i 1\ (‘rriiic can In di-lillcil witliooi allcfalicn only m 
a \aiuniii cliaiiil i i .ifhI l>\ fim aii^ <•! a ^tl■(■alll i»t 
Niiji.'i -Ik alcd ^icaiii 

(IluctiiK' is ( haracn n/.'(| l.\ it- pinjua t\ 

sul\iiii;a laisj(‘ niimln i >•! -ulislainas w Iik ]i mI licr- 
w 1-1 woiil'i nn'\ ]»(• .ii',-.il\c<l with oitlicnltN. and loi 
this ic.iscii It list d in mans hi-inch*-' ■•! Uahnical 
(htinistiN It )s lai^ti 1 \ ii-i'd ill lilt niannfaitnit nl 
pci'nints and sna,()'. j.nihci in (ixcniL; wcrk-aiid 
also in iiM'iiirni'- a- a -ch.i’iii \\ r ji\( hclow suhk' 
indical !< ai- as t" the M.hihdil^ >>1 dillcuait snhstaiaa's 
in 'j i\ c< I me I 0(1 |iai |s ()| nl>i<'iin' dls^(tlM' 'JS parts 

el (‘I \ sj a lli/etl sndniiii ( a I hi inat( , tiO parts < ij i i \ sia 1- 
il/ed h()ia\. part" el (hl"ll(h e| /me, 1(1 parts ()1 
alum, lo pait^ ■'( petassnini ledah lacceidmi: te 
haiku, liewe\e'. fidv | part el petassinm iodide 
('an h(‘ dusolvfd in parts o| nkctriiK'i, 

])‘irts ol p'.ta-sinm ( uinide ;;() pails oj haaeiis sul- 
pha 1i . ■’)' 1 pails oj ( ' ippt r sidphate, 'JO pails of Mi,L',ar 
el lead, ■Jii pail- el aiiiniennnii carlteiiate, liO jiarts 
'*( oil ammoniac, lOjtaitsol harium chleride, pails 
el sodium '-esij'lH ai hiiliale, 7'7» pfttjsol' chleride ol 
meicm\, '!*'> pall- o| poia-mim chleiali h'nrtlier, 
'_?()I}(| jiiilsoF nKc.ann dfssol\<‘ 1 p.nl <d ‘siilphtir, 
and 'jKceriiie h also an excellent aeKciil ler salicylic 
acid, loi a mime <1 \ » -,.((' h'lnlliei I part el lodiiu' 
can ht di-.so!\cd m Hid parts ol nlN'ccniie, ]nercur\ 
lednde ill .lid palls, (piinmc solpha.Ie m IS paits, 
lannm m <> pails, \eia1nne ni di'i pait-., atrepiio' 



TllK IMiOPKUTll'S op (iLV('i:PJNP 


71 


In 7)0 piirts, nioi-jtljinc liulrorliloruln in IP parts, 
iai’tai (‘iiK'tir in 7)0 jiaii’ts. and p(»las;>niin sulpliidi* in 
1 ( ) pai 1 ()1 <•<■1 inr 

(!ly(‘cniu‘ 1 '^ nii^nililc m ail profinrt mns willi 

\\al<'' and aJftthol or wiili a nti\turc ol aJcoliol and 
(‘tlini, lad in^olnl)l(‘ in pure ftla r, l>cn/ol. carhon 
])i adplii<i< . and clilf >i'« ilonn 



('ll \r ri’i( \'i 


Ml l;n (.L^CLKIN K 

Pi;oi-Li:'i II s oi' N 1 1 1;<).( ; umm 

As as I<sl7 ll)r ('t‘nil»iiiat i(>]i known under 

this desii^naiion \\<is pi < Minced hy t]-ealin;j L^l\c(‘rine 
witli niti’ic acid, and it'^ e\])lo^ive 'jualitics wert' also 
!'( 'Cognized. d’Jiis cojiilun.U.ion ^\as also calk'd ])\i’o- 
‘.^lyeeaine a,s a rennndei- ol its analoi^y witli ])}r- 
o\ylin or , l(uu cotton winch also poss('>>ses the projiej-ty 
of exploding \ iok'ntl\ . 

'Die e\plosi\e <piahlies of liitiated ^Isceiilie, liow- 
ever, reiiiiiiiK'd (otaII\ ii^ixavd until I.S(»d, when the 
Swede, Xohel^ a))])ll(Ml it (o the science (d hlastlli;t. 
ddie so-called Nohel explosi\e oil is iiolhino lnit 
intro-ydyccrine, and to N!»1 k'I, tlioii^^ii lie did not dis- 
co\er it, must lx* attnhuteil the unuat of liaMn;^ pro- 
duc(‘d it on a Ia,rj.i<‘ scale and applied it a.s an (‘\j)losi\ i‘ 
The a(‘tual a})pli<'al am ol this dd as an e\plosi\e 
dates, Ik'w e\ er, oiil\ fi'oin that period ( I S()7 ) when it 
was ])ossil)]e to ]>ioduc(' it in such a lorin tliat the 
liaiidhn^Mif this suhsta-nce was no lon;:,i‘r aceonipaiiK'd 
with sucli ^U’eat risk as in tlie case of tlie explosive 
oil ])ure and sin)])k‘. 



NMTtio (il.YCICltlNK 


The ell '‘iniciil c-oiist lint jon ol niiio-^lyi'nrnn' has 
alri'Uily hctai set fortli: it is not a iiitroo'oni]^oiiii(l in 
t ho st'iisc, ha iiist:mo{‘. t li.it mniootloii and ti’i-nitr('- 
phonol au‘. in \\lii(*h actiiallv lu(li-(»L;cn is roplaocd 
hy iIk' radicle nitr\l (N<h), hut Jiit ro-t4l\ ccrnH' is in 
I'l'ality an {'sti'i of nitiic a< id , in tlic same inaniu'r 
as in ^l\e('rijie ('.,H (()lf) the three Indm^am atoms 
of the hydroN\l i^iou]>s hUl) -an he replaced hy 
and radicles, so u is possihh to j•<'plaee tla'in h\ 
mine ae)d,..nd a.eeoidmi^l\ then' n also a mono-, di-, 
and t i’!-mt r</-i:l\ (a'l’ine, that is eompounds m whieli 
one, two^ orthiee atoms ol liydrot^i'ii havt' hec'ii re- 
plaei'd in the thiec h\dro\\l (Oil) ^loups h\ nitiy I 

I >\ ti'i'at ill}; ^l \ cell lie w itli niti le a.eid all the t hri'e 
])ossihlt‘ ml ro-};l\ e( lines a.ia' olilaim'd, the lormiila' 
ol wii leli ar(* a,s follow s 

(' d I ({ )1 1 ) ,(( ) . No,) n»oiio-mtro-i^d\ e*‘niu' 
hdJ ((UI)(0 "Nt),,), tii-iiilin ;.>;\e,(‘i me 
(hll-dO . N( . tri-nil.ro-Ld\ eei iiHs 

h'or explosise purposes, 1 n-ii iti o.};!yeern n ‘ is tlu' 
most iinportani, and mre. must lx* takt n to manu- 
facture tins ]>rodui't only. It nitri(‘ acid in a eon- 
centrati'd foiaii is allowtxl to a.et on watei-fnc' 
^dyeerine, then at tlu^ eomm(m(’*(;ni('nt onl\ tri- 
ll itro-^dyiaa'ine is forme.d, hut on continuation of llu' 
reaction di- and mono-nit lo-i^d^ceiines are formed 
as the niti’ic acid is <lilui(*d h\ llu' water wliich 
se])arates. 







(;tI (Olh i :U1\() 

llii‘ IlltM( 

( I : ;}]l () 

III ml I o-iji \ cfi iiH' \\ .it'-i . 

in lo picMiii a, ‘.ii pos^ihK' 

111 t hr ;u*l It > 1 ) ( »1 nitl K .H ul (»ll Mir I hr (oi IiMi 

tldll of lll'tlir- .lini (h-lllllM-:jl\rrMIir, ran' Jlliml hr 
tak('n to irino'vr thr hc'-hK h'nnrti wairr a- '-mai in* 
jui^vihlr. and Ihi- ran hr d.iia' h\ i.iiMP" ihr iiiltn 
a,(‘id w ith rota •■nlialrtl '^lll|)illn a- arid d’hr i (oidi ina’ 
waJrr i'- at laxt* hoand h\ th* ->i,!}.hiirir arid, and 

dlll'llIL; thr whoii' j)|iKa--s tin nilin at id Ivrrjr- thr 
nrrrs'-ai \ hi,uh roiirriilrat ifii 

1 'MOD! I 1 K I\ ( n N I 1 la i-( i 1 ^ ( I |;I N 1 \( ( ( .i;hl \, , jo 

uo 

d'hr (•Mr.'.t known jilttrr-^ loi’lhr pi o( ! ilrt loll <'l 
niliti-aKt'rniit' a^' imhratrd Iw thr iiiMiiloi of this 
ronipoiind Is a.'- lollow-. '1 pails of ^adphunr aral 
of 1 '"> 0 1 -,p( ('ilir rra\ilv air ini\rd with 1 part oi 
nitric .irid ol i Vdd spec iiic -jra\ It \ , aiitl thriiiixtiirr 

Irtt Ol plarrtl in told walt'i until il has rooli'd to 
lilt oidinaiw t rinpi r.il in t' Into thr mixtin’r a thin 
stiraiii o{ hall a pait ol Inidilx ^roiirriitratrd 
ijir Is pouiid. and thr Inpiids arc nii\r<l h\ siiirin^. 
k’aii'l) stroll;.' hratini; rrsnit-, anti on trratinr lairr 
(plant It ir^- ol thr niatrrial it n ahsohilrU iirrrssary 
to <'(),)! tilt vcssrl, which n most sin!pl\ arroni plislird 
iiv pl.n'iiiL; in rrld w ilt r. 

'Dir action ol tiir Innhlv ronrrnta’atril nitru* arid 
t hr r’l\ rrnnr lakt's plarr in a \ta‘\ short time, and 





tlu' li(]Uii] I w '(‘ muii*-, iurlihl nu tln‘ s( ]>aralinn of ilu- 
inti I ‘ l; 1 \ (‘oniio, winch tloal> about iii line hi ops 

^oMt! a- an oil\ siih.-l.incc hconi-- to rldach if- 
^cll ll'oin 111' .I'-hl 'IIIMUO , the (Oiilcitls ol lln' vessel 
an poiihd into a l.ni:o aniount of watei winch 
should anioiint lo at ioa^t (diei n tiiiit'- tluit of tin' 
1: |Uid contained in tho nil latiiii: V'-'-ols. ami then the 
nitio 'jKc ' 1 lilt' which Is -pecili* ally Imaviei than 

walo} -^(ith-at lh( hoiloin o| tln‘\o'<sc! 'I’lii' aiud 

litjind m diawn oih ih*- nit i o-^l\ <aTine lepeatedly 
washed with watiu'. and tiiialK dn.-d o\ej' sidpliiinc 
.le'd uiidi'r .in .ni-puni|) 

Vi^'oidine lo Sohrr]-oA pioM'sv, a very pure ])i'e- 
paiMl on can h( ohtaineil. lh»- explosive action of 
wi'uh n al! lit, it i-.ui he de'^lre<l : hut tlu ])Voeess in 
the joi 111 (Usciihed m more suitahh' lor lahoi‘ator\ 
exjiei iiiiCi.t than loi the prodmlion ol ml i o-l;I\ cerim* 
on a larLU’ ale. In this cam it. m far iiiori' neeessai'v 
t'/ take ('crtam ])recaulioiiai’y inea^ena*'' in ordi'r to 
reauier the piodiietioii of a suh'^tanee smdi as nitro- 
,nl\ '•ei'iiie, wlmdi ha-, smdi ti-rnhli' I'tfocts on ixxplod- 
iny, as little fraught \\nh danger a*- j^tssihlm 

I’la iiu i 1 K i\ or Ni I no (Ii.M'i i;iM MionniM. to 
Noi'.i I. 

Nohel. who as alreaal\ stated inav ]»e looked upon 
almost as the second discoverer ol nitro ol\ceriiie. hut 
who, liovveveix was llu' fil'st to make practical us»- of 
this snhstaiice m connexion with explosive's, sne- 
c<'('dcd 111 iiivcntmL; proci'ss liy means of vvliieh 
lar^e (inaiitd K" oi nitro _al.\<'nTine can ]>e ohtaiin'd 
Nohi'Ts jirocess at tli'st was as iollows; — 
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Tlu' lilt nitioTi iiii\tiir(* wiis (•<»lnj)<t^^l} ol dry suit- 
jK'lrc iiiul sulpliiiru* iicid, and in •-iicli a. im-aMiK' that 
1 part of tinrU powdcird s:dt]u‘th‘ was nii\(d witli 
parts oi sidjdmric acid, and tla ini\liiic cimlrd 
to 0 (‘ , wlaai 1)\ Tar tla' lar;;cst poiiion ol the potas- 
sium h\droi^»‘ii sidpliatc I\11S(), cixspLlli/cd out. and 
a Iipuid was ohtaincd which consistc(l o| hiphl\ cnii- 
ci'nlrat(‘d niti'ic acid nii.\«'d with sulphuric acid 
W licii this acid polassiiini sid])h.itc had ci\stalh/cd, 
the lipuid was run otT Irom the < rvstaihno mass, i^nd 
the j^lu’i'iMiie ])oma d into it; the iormalion o| the 
intro-compoimd (jiiickK took place, and then the 
entire liipiid was poinasl into wat<‘r, wln'ii the nitio- 
p!\c(‘rine was waslied li’ee tioni the acrls uitached to 
It and dru'd \t the time when the manul act uiv 
(4 nit ro-pK cel me was mtro<luced. tin- dail\ press 
olteii n‘p(;it(([ oil i‘\plosioim whadi had taken place 
in the n it I’o-ulu't nm works, and »lie une\appei ated 
des( ripi mils of lia\o‘- wroueht h\ lies,, twplosioiis 
oj larpc (pianliti^s i4 nil ro-p|\ cci im weiv pliastly 
enouph to mai.e the ])ioduction t4 n it ro-^K ernne 
app<'ar to tie oiu- ol tin- most danpt loUs opi i'ations 
known 'I’lu' K'ason ol tlie inspicnt accidents caused 
hy e\pi[osi(;ns m tiu‘ nit i o-nh, cenne works at tiisf is 
not attnhiitahle to tla easy dnantiyi’at i''ti '>!’ the 
iiitro-eK (‘('rnie itsrll, for this is rathei' a suhstanee 
wdiieli onl\ e\j)!od('s hv means ol the application of 
c( I’tain special treatiiumt, aiul which (4 its(4l <a)uld 
nc\, !■ explode spoilt, aneoiisly, that is hx sudden dis- 
mtcpi'ataai without ans perci ptilik- ('xtcmal caaisc 
It v\a.s tin* ime ol umaiila)4e tmdiiods lor the 
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|)r(i(liu*tinii of intro-^lyc<“]-inc, :ni(l <‘V(*ri iiioi\' the rou- 
st itiitioii of tlu' raw itsril, wliicli raiisi'd 

llio luanx a(‘(‘i(l*‘nts in thr iiitro-y^lyroriiu! facloru's 
J)('fou‘ LjlN'rcrinr was |)i o(|ii(‘t'(l 1)\ (lr(‘oin]>ositioii witii 
^^t('al!l iiiidorlitnh pros-^iiro. and coiua'iitralcd otdy 1>\ 
iiiran^ ol strain, ;^l\crnni‘ of oK-p ]»n]it\ and ron- 
crnlration wa^ only odtainrd at lii^li purrs. In 
ordci, tliri('lnr(', that tlir pi’odiu) slioiild not 1 m' to(t 
(•\ |H ‘iisiN ( •, t hi' niannlacl in (■) s •)! tlio nit ro-pl\ rrrinr 
ii'^rd impiiM' Ltl\rriinr. which in aiMition to a lar'^r 
anionnt of watri rontann'd nianv loi'rij^n sn!i- 
stanri's Ainon,u llir ronihinal ions which in ad- 
dition to nitr< L;i\rt'rim‘ i(">nll from tlu' tivaliiK'nl of 
siudi a pro(!uri with tln' nitration li<piid ai\' sonn* nf 
\riV low riirtniral stahilit\ and easily drconiposrd h> 
slight outside inllin necs, as. loi- instance, inodcrati' 
nuTeast- of t('niperainr('. As tins decomposition takt's 
pla(‘e suddeiiU either through luait or shock it is I'asily 
i ' iin m niiica ti;d to the nitro-clvccaaiu'. tlnaadiy cansinj.t 
an ('\])losion, and in this W'c havt' a ver\ siiiijili^ sol- 
ution oftlu' niaiiv twjdosions which lia\a* I r(M[U(.ait ly 
ta.k('n place in th(' isolah'd hnildincs, wln're ^m'pared 
nit ro-L;lycerine has l)een stored lor a Iniyc; period. 
Since nn])roV( nients liave heen mtrodiua'd in the nian- 
nlacture ofjnire ^dy<*erine, its pi ice lias fallen so innch 
that lli(' nitrtv^lyct‘rin(' works havi' at their disjiosal 
a, suhst.anc(‘ of the j.(r('ati‘si ])urity, and Ironi this 
time reports as to exjilosions liav<' hoconu' much 

rai’er, IS the iis<‘ of a snitahle ])rocess and ^lycerim' 
of adoapiatc' purity, tlie mamdacture ol nitro-clyc(*rine 
is no inoi\‘ kineeious than tlrit ol ^unpowdt'r, 





(•(’i-l:iiiily tl<iii,L:(‘r(Ui^ than lliat <>1 liiliiiinaliiii; 

iiirrciiv\' ()i nl ^iin (‘ntloii. 1 '’r<»!ii (hr iiiaiiN w^iks 
wi'itU'ii on tlu' niaimra.rtni'c ul hum* ))i nduct'', par- 
lirularly on tlu' -^iil'ifct ul ^lui cnlldii it scciiis 
}>rt'tt\ ]11 ( )h,l I > 1 (‘ that tile spoil 1 ;1 1 K ■( 111'^ (h‘i'o|| I posit I( •!) 
(it th(' pn'p.irat i< ais t,ik(‘- phu-c loprcialK wlirir lln' 
iiitru' acttl (Hipl>>\((l i- n"l piir( . hiit contains dc 
composition pro.hnas oj tin- niiiK acid, and in pai 
ticnlar mtioiis acid d’licicloic m tin piodmlion o! 
iiirro-L'l\ ccniir it m not siilh< lent to cni|do\ .1 m w 
pine L'lvci rmc, hut ni’cal <aii nm t he paid lit the 
constitution o| the nitric acid to ho Used, •iicl lor tin- 
ri'asiiii inanulact nrer-- no\\ada\s onI\ in-c pcrlcctl\ 
pine nitric acah \\hi<h hcloic hciiiL: cinploud is 
s(‘\crc}\ tcstod as t!) tin' altsMHc ol nitroii' acid 
As |s writ known, mine acid casil\ d'-composcs when 
the tciiipcialnic increases ; as a rcMih ol the (dieniK a! 
reaction which take^ place h\ hiincinn locfther a 
ini\t lire ol nit 1 ic acid and '-ill ph line acid \\ il h cK cri me 
a coiisidctaitle anioiml ol heat is liheraied, and therc- 
iipon it mav hap[>'n that thninu tlm leaetion de- 
composition products o| nitric aeul nia\ he lormed 
wdiich 111 thiMr turn rea( t on the elveiM im'. i-csiilline 
ill tlie formalaon ol casil\ dismicei-aled com]iounds 
'rherefore m tht' pra.cliea! pr^Mhiction (d nit 1 o-e!\ cinanc 
all the tactoi’s, aho\e menlH'iied jiim-t he most can'- 
[iiilv t.aken into coiisideration, and m ad<lition to th(' 
e\c!u''’a\e use of |)ure Ltl\cenne, and ]Mire nitric acid, 
tile lejiipcrat lll'e mUst he ]tU‘Ventred ll olil risine aho\(' 
a e(>rlam hniit hy nu-aiis of a W( Ih le.eulaled svstiun 
ol coolin;^. 
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'Tin Mv\irv(iM:i ci N i'n.M)-( i l.^ ( i i;i m 

'rii(‘ iiin-;i{ II! :iciil A ini\liiri‘ df aliout ]iails 
(li 1'litiM! ,s!il|ihin u‘ aciil. and -5 |>aii^ of 

nili'ic acid 1^ oiiliiT oiil.M!ii‘d :ili»‘ad\ nii\od liom 
t]i(' acid iiMniifat tnicr, m rise il is |n<'|tafcd mi the 
spnl itsrlf, hi the hltei ca.-e L^i'eat eaie should 
al\\a\ ^ i)e ( \ei< is('(h aitiioii’jh l''" iiiiMiii; of the tN\o 
acids is t|uiie a iKiitnles-^ opfiation d’o this end 
(o\.!-od pans luted witli an e\haust jupt' tor the 
('Nohrd 'ja o s ^liuuM he ii-M‘d. m whith the slninip 
ol the acid iiiixtina’ i'- ai i oniplndied li\ <-oiiipn soil 
ail'. S|)iashr,L: of tin- aeuh is thus aamdi'd. and the 
nil V niLt itM'lf cntaih n. • dan^i'i- 

Asa mil Iho now i<Md\ iiilralimi ai id is lilted 
into a t.ill \i ssrl. rid lor this purpose it is Ix'sl to 
esc eonipiess(‘d :iii 'The acid H'si'rvoii' must st.ind 
hinh enough so tliat in iIk- natiiial <h‘seent ol the 
'i,pnd ill till' I'oiirse III the inanutaetui e, the acid 
iiii\tu!‘e niiiN flow to iji(' nitration a]iparatus, tlie 
nit ro-ol\ eoriin nii\tuie to the separator, and llu' 
si'paa'ated tiiIio ^Ixeenin' to the wasldimise without 
luMiiut earru'd oreMui lifted d'h<' niontepis," wliieh 
a,r(' oiiiploxed foi the hftinj^ ol tlu' acid niixlun*, 
consist (Mtlu'rol lead liiu'd, or ])ohshed w rou.L:lit-irrn, 
or east-iron pans lie.ad-hned vessi'ls ha\(' not 
])ro\ ed suitahle, as It is nnaaoidahle tliat in (a'rtain 
parts tlie h'a.il should didaeh itstdl and tluai tlie ('\- 
posed iron is aJI tlie niort easll^ att:ieked hy the 
arid, (dist-iron paais are very U'sistant to the action 
of .icids, hut hi(‘y must he \erv stron,u itt order to 
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stand tlu‘ uliicli, on account of the 

liiL^li (h'lisitv ol tin* jntralion nn\tnr(‘ jalMitit J'7), 
anionnls to thrr(' atinosplu'n'S. 

'riu' nitration takes place in lari^'e K'aderi V('ss('ls 
\\lii(‘h ha\e hei'ii solder<‘il v\itli the lisdn'^^en Haine, 
with a (lianit'tei of ahont I metre, hy 1 nietn* lii;^di , 
the\ are able to contain a weii^lit of 100 kii 
of distilled Lil\eerine at .“>1 ■ I’x' . tdO n] sulphuric 
acid. containinL: OS pta cent ni»iin»-h\diate, and 
•JdO k,i4 of iiiinc .‘U'lil ol spei'ilic J4ia\it\ I bOl. when 
a \iel<l ot about ‘J I *J-‘J 1 d kt:. of nit ro-^|\ ('('rine w ill be 
obtaiiu'd. in the ajiparalns tlnae aic about lot) ni 
of cooline cods ot -bd nini. dianiel(‘r, winch an' used 
ha co(>hn<4 dm 111.14 nOi’ation l‘’nrther. at the In it tom 
of tliis vessel th(‘ie are two pipt'.^ lunmd-sliaped at 
the end. and presided with small orilices d hey 
are emplo\ed for the introdiii'tioii of the compM‘sst)d 
air. by means (d' winch tin* mi\ture dmane tntration 
is \ie(»rouslv -lnre<l and ke])t in siolent imdion. 
ddie apparatus is clo-^ed with a cover litted witli a 
ydass windosv. tliroii^di winch the proofi'.ss of tlu' 
reaction mas be obsiased. d’he !'('Hultine fuim's 
escap<' into the open li\ means of a s'apour outk't. 
The liottom of the nitration apparatus is tutlier nu 
cbiK'd to one sid<‘ or else ilat and fnnnel-bhaped . at 
th{' lowt'si point there is a stay wide waste tap ol' 
clay Ihuierneath this 1her(‘ is a larp' waiter-tank 
conlainiiie watei four times the cajiaeity of the ap- 
paratus If dinin.e nitration, in spib* of continued 
.stii rin;^ and cooime, the leinperaliire in the ap])aratus 
shoukt rise- to 4(1’, then the woi kman should turn on 
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tlu' tap, which he \crv wkIc, so that th»' ap- 

paratus IS (‘liiptu'd III a sh<jrt tune, and tin' mixture 
may tlow into th<' water-tank. ()iil\ m this manner 
can an immiinuit » \plosion h(‘ prevented In ()r(l(ir 
tliat tin' n itiO'i^l) (-(‘Min' mixture may tlow to the 
separatoi, a J'minel is pla«‘ed midei- this tap, eonin'ct- 
iiii; it w’itli till ])ipe l(‘adinu to the separator. loir 
observiui^ tin' tein jiei'ature, thennonietei's ari* iixed 
mside the ajiparatiis, with a ek'ar seah', tlie hulhs 
of which dip into tin* mixtuu'. ddn' nitration takes 
place at li-s loj' ('oolm^ the mixture well water 
is _^eueial!\ UM'd, and is allowed ti» tlow through 
the eoohn.^ coils A quantity of about 11)0 k*t. of 
i,d\eerme is nitrati'd m about 00 mmiiti's 

Laret'i' (juantit les ol rth eerme than 100 k^ a, re 
seldom nitrated at one tune; on the otliej- hand, in 
.\meiiea (jiiantities of ‘iOOO k^. at one tmu‘ ar(‘ 
treated m lar^e, o\aJ pans, in which tln'iv is an 
axU'tree with an (‘i^ht-paddled wheel attached, wdindi 
when rot.it m^ foj-ei's tin' < 4 l>> erme in under tin* acid 
mixture. I\lore et'itain a.nd more suitable, how'ever, 
is ihe emplowm'iit of the I killahimi' air-stirrin;^ pro- 
(•(Ns. which also allows (he us(‘ of j^l\ ei'riiu' hea-tt'd to 
r\\‘. At this ti'inperaturi' the liquid is much thinnia- 
aiul mixes more (‘asily with tin acid. Thereby local 
(h'eom position is axoided, which, mori'over, is lar^ady 
to h(' atti'ihuted to till' i^reat purity of the olycerme 
and the acid employed. 

d’he ;^lye<Tin(‘ flow., out of a lar^i' number of fine 
holes jiiereed m a. rin^-shap(‘d haul pipt‘, placed at a 
suitable In'i^ld ahovt' tin' amd mixtun', and in ordi'r 
0 
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oh.^rixctl ’'{he t:i}i Iv sri-v<'^ lor tin* jHUfJosc of 

oiMpt NiML* (tff |]i<‘ fifi!s|n-il ml ( (‘riiif iiii\t lire ; S 
!>- t Ik' ill* ) N l.i|t w l)ic)i j>io|fct,s t}i<- u.ih'i-lank, 
l’()i ('iiolifii,' piii'p-j^fs tli(‘ (‘(KilmL: wliK-h i,s |>!;i.inl\ 

I! Ill lif (li.iw m*,’. I.-' ill addilioii the 

ml imI ii »ii \c‘-'-oi 1 “^ ^;ui‘rnutt(|(’(l witli a siH'oikI jackt't 
m'>i<k' winch coohm- walcr is al-o cnculalctj As is 
ahtMih -•< cii Ih'iii ihf InicooiJit;, two <ir more (‘oolm;_^ 
MiiU arc low used, and iwo or iiioix’ compressed air- 
Airrmp d( ' ices m cas<' ciic should siuhhaiK lad 
More' |\ cl |h<' W ,i'^lee< M'k ll call he d|spe])>cd \ ith, 
and ii'wv 'Uii\ the -.alch -<*< x'k S <-mployed ni the 
nianiH ‘1 mdu .»led. 

\ imiahoti aiipaia.lus cl mwNci l\p('. accoidmc 
h It < i lilt iiianii. Is aii-anyed as lollows- Ihi' iicid 
nii\tiirc, Lti'iicralh -Idd k^ c| sidplmne acid and 
- H) ki.; nitric acid pi'r I Dll ki; ^l_\ ceriiK', is piepared 
m a I iice lien vessel. h’loin hen* it jiasses thioiich 
a c'lohnc ea^e in(i> a dorado iec(‘ptacl(' (tr “ inontc'- 
pi"', mid h\ nu'ans o| compressed an it is (hen 
(creed iiitc tliC iiitialion \ess<‘l d'lu'se apparatus 
ih'ie 1 1. consist o| a leaden \<-sse| A. tiee (Voili /me. 
which sta>n|s m a \\o('d('n \a! !’> and is titled with a 
iminher o| au-supol\ pipi's (', coolm;^ cods 1 ), luine 
oi apnm -dischaiee pipi's \<\ t lu'riiK iiiu'ters iy and 
.idinissioii pipes jor Die a.cid (I, and lor the ^^KceriiU' 
H The co\er caai he remn\<‘d, hut durme (he 
operation is rendeiaal airtielit. 1»\ means ol ceiiumt 
or hns(>ed oil pu(!\ In tlu' pipe k' tiiere is a s])\- 
;,da.ss nisei te<l d’lu* hottom ol t}u‘ apjiaratiis is 
mchiicd to oil' sail', and at the lowest extremitv 
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IS :ui oiilK't with :i rh\\ tap 'I'hc paiu^s of 
^l;iss li s('rvr l‘ui the imi’jmsr of tlu' ojjoi’a- 

liofis in tli(' a[)[)aratu> to !h' ohxTN t-d. It placed 
a pipe through wliieli the whole ('oll^ent-^ can 
Ix' (piiekl) eniplie(t into a lari:*' waler-laidv in ('a^c' 
any danya-e of t'xpinsion should <teein,or the teni- 
p('i'a,(iin' of th(' I'eaetnn^ niixtuie should rise eon- 
^ld('I<lhl\ . 

In ordei to avoid ihis. (SMthiiu ^hould l;o on eon- 
linn.ills d.imiL; the opcraiion h\ means o| water 
which Hows thioiiidi tlie cooling cod.'' as well as 
through the space Ix'lween llu' le.ideil N e>S( ‘ and 
the W('..den \at The l’U cel IIU' Is then ponied dlop 
h\ drop into the cooled acid mixtuie. when (he 
W'lupi'i at lire siaaild not e\<'eed .50 h'or the recep- 
tion of lli(' elMa'rme the w loii^^hl-iron c\linderiM 
with the eaii,L;(' N is used, into which com pri'ssi'd 
air is introduced through t) It fon-cs the pKcerme 
lliroueh the pipe 11 to the hotlom of the nitration 
vessel 'I'lu* ri'sultine nitrous acid fnim's t'scajtc 
through l'\ and the lu'st plan is for them to Ix' 
ahsorhed in a I jimet'-lJoln maim tower 

When tin' nitration is ai-comphshed, the nitro- 
e|\c('nu(' mixture (lows to the separator, where it is 
allow'etl to remain for some tune for the purpose of 
sepa,ra,t,in” the nitro-;;l\ cerun' lioni tlu' acid 

Tln'si' s('[iarat.ors are lar^e, sipiare. fumu'hshapi'd, 
l(iad('n vesst'Is, on oni' side of which there is a. 
^dass window, a, ml tlu‘y aaa' closed with a ela.ss 
cover hh'om the low-cst side of this se[nii'a.toi- 
tlu're runs a h'ad('n pip(' titled with a clay taj) and 
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:i -.iiimII paiif oI ( hi . iii|»ty mi-. 1 Ih' w a^tr aci<l 

fiiNt flows Dill till- pa'^'s.'s throUL’l! a liiiiiit I pipr 
into a (•(iiidnit iiifit tli<“ si'p.ii ,it IIP' laiiM iiiL' 

A'- o)(tn as iho fiist diMps <>1 nilro L'lvtaaiiK ran ho 
srrjl tlnnllph tlir < >1 isrl \ a t I'Mi plls". 1 1 ' r s( ' pa 1 a 1 1 m n 
ran hr r.it’fird out with L’lr.it spc, <h iho la[» n. 
tmnr'l oil I'..! a niiniil-'. and thr fninr I pip* iir'M d 
l(»a lan]< paitU filh'.i with wat-a Iimhi whirh ihrw 
is a pip-' loadinn t-- ti'o \\ ishl,,i(i-. an i i' o I ip i-. 
apain tin in d on in this i mk la . p ii.iw d hut 

still \ t ) \ arid Hitt • '_d \ . ' laiio 1 ^ poai -nP > .1 ka mI 

wahi, wh'ii apant nainr-’ -• d an i na -in 

ni'L' io ifn- di-p-a'ion m \\ai<i, an\ likrA dt - 

rofti posit loll at this -t.ipt "t til. pi.dii'Ii"n P 

oh\iatrd I'loin h< I’r thr law nil 1 o-._d \ 1 . 1 nr di 
ptasrd in ill-' wal' 1 l 1 "W- to thr w.ishhoiis* . wiirn it 
Is siihinili'd i" Initlri piiiiUin.’ d hi- parr. an 
piplird h\ hatiti' P ilow into a i'Md'a. \a! iihid 
With ruld w an 1 . si ,t c, .1 ,iit att'f two oi thn<' 
(d'anpo-, o) w ifri and lir iis< (,1 1 '.\.,hi ! p 

liiMlU th.aou'jliK irait I’a Ii/mI witfi .-da and tlr 

now pinilicif nit P • 'ji> ' ' iinr liiPaiP (ipmI rap 
inns} l.f t<iktai 111 lapaid to the nit no I'tinnn.it a ai 
oi thr and, for nl\r- inr' whirli s no! '(aiipkl.K 

aoid iir<' m,i\. tlioirdi p'rlnp- oidv alPi a liiiio, 
drri nil |)os( • and « pi< ah 

h’oi thr o-paration of nil 1 o t:A '"oi inr and wa->tr 
and, t hint p 1 1 ,it iiip appal at i|s show 11 in I'lp wp did. 
Is iprri It r. ai'ists of a s(piair. Ira don nos-oI. w illi a 
('onirail' -hapi'd hast , s,i jipoi 1 1 <1 h\ a tpaip woorhai 
IVanio or stand A I! and (' arr rr",ss han and 
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sIh'cIs of l('a<l winch clnsi- ii rr«Mii llic l<i|) (Jasrs 
cai) < s(M|)r throiiL'lj ihr jujtc l>. wliic'h Is littfd with 
an nhsi'i \atit>!! '^lass I*; 'rhinunh (he a tlu*’’- 

iiK niirtrr 1 ^ w Inch dips into tie' hi pud, and tlu'ia' 

is alsii a [iipc K wh.ch admits the niixtiii'c coiiiinp 
[mill tie- niti-ation a|)paraliis 'I’ln* pipr at th(' 
lowest e\ii-( lints Is titled watli a sji\-hnje P’ and eon- 
limies in pipe (i and i- tilted wnth two '>i tliri'c 
taps }j 

W lien the ndi'aiion niixliiie is a<iniU1i’d, t re- 
mains nandiiiL: l-w ahmit halt an lioiir, wln'i’ennoii 
1 he m( 1 " l: 1\ eotmt tlows tinniioli d to li in such a. 
manm r lli.it (»nl\ a little mt i et i me is tloatinp 
on the wastr acid d’his m s('paiah'd Inmi the a(‘id 
h\ means el (Ik- laps ( i and II 'The mtim-i^lyeeniU' 
IS then washed ni L and stirred with eeinpri'ssed 
air, mtrndiie«<l ihinimli \, and th<' washing waTi-r 
then Hows awa\ tiiroiii^h M 

Idle waste acids which ha\e Ix-en s<>paiated troni 
tin nit r< i-i^l \ eel me aia pass('d into tlu' separator lor 
tile piirpiisr i)i liirllH‘1 exiiaetion. wliere the_\ ai'e 
alliiw'ed to leiiiam mi I isi nrlu'd ha a li'W days, in 
order that aii\ lesidiu of nit ro-i^l\ eerme should rist' 
to the siii’laei', air. h«‘ eolh-eleil In order to extract 
the nitne acid a dcmii rilieali >r is eniplo\ed,a hair 
iiK'ln- hiph e\lmdei with aeid-piool stone hump m 
which the a('id tlows oxi-i pimiiee stone or coke, 
whilst from imderiuailh an and water vapour are 
mtlMulueed r.\ this iikmiis the aeni splits u]) into 
mtrie acid of about Jh' , and sulphuric acid of 

nh Im'* which can he seM as w'aste jiroduets. 
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ri;()i»hi:Tii> or M’ii{o(;i,^< i i:i\r 

'I’ll! ilunri t irat \ l«'!il nj }' It 1 < )-;'l\ (wm ; hr w < .1] Id a ] i H M i h { 

Iti ‘JMi'T purl- IVciij Ini) pail^ '»i in 

r('alil\, licwrvci, nni\ -Ji'liil'* paits atr olilaiin'd 
accordiii,^ (<< the na'liM'd <>1 wnrkm- It \s!o ini- 
(UiH'd, lluTcloi r. (•) incrr:i'-r t ho \ irld. aanl scstTal 
iiicth''(K liaxc Ift'ii rf’MC'jrd lo. 'I’lno, ai'mi'dinH 

hni^^h^h p: t« t.t y\\ Ichiuai) hi, I'Mia, il 

is !•^‘(‘()lnnu‘lld( d to loa Th'‘ w a 'tr acid nisi cad id tin' 
freshly ])r( parc(l jiiiraniiL -n-ids, oiilx adding ^uHicinnt 
Iri'sh ti> irstcii tin in t>> ilm niii^nial CDiiipnsi- 

tloli ; t}nM’(;h\ the yield is said t'» he increased up 
In 'J’iS jiarts. Ai'cnrdiiiit r* lh<- l apdish pat« lit 
hhnS (d Mai’ch h.l. IhtH), Nathan and Itinlnul, 
nil the cnjitrarv. n'cniniin nd a. much as pnssdde 
the use n{ watej jn<‘ acids d'hc\ nitiatc' with a 
mixture cmiijinsed (d' ‘h.s pa,rls nf niiric acid and 
d- l ])arts nl fiimmp siiljihuric acid. vnIicii a \ield of 
’JdO ]»aa‘ls nf mtrn-clyci'imi(' O'sulls. Accta’din^^ in 
Slait/( r, lor parts (d j/lyceime mlraO'd with a 
mi-\tare cnmpnsed id’ ‘dto parts id suljdmnc aii- 
nydride. and ‘it) j ]»arts nf nitric aend Meld iii parts 
(HS; 
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nl nit n '-^^Ivcrrinr, wliinli is vlccKltMlI y than is 

nlitaiiK'fl with ilu- older meihoii 

d'hc separation of nil ro-<.dy('('riiu‘ Ivtun wasto acid 
■s oft('n dclavrd hy tlio ^('paialioii ol C(*latinous sili- 
cates. It lias h(‘cn atteiiijjtcd prevent tin' ap- 
j'earaiice of tins plK'HonuMion h\ addition ol \arioiis 
suhstanecs. sii(d) as paialtin, or f,ilt\' acids ol l)i;.^h 
inoh'ciilar weight (t) o to ‘J part.- jici' iDOt) ol yl\c('r- 
ini' hv wi'iyhl' oi h\ tlu‘ addition ol dOO'J per cent 
sodiiiiii lliioiide d’he sodium tliiojide acts in su«‘h 
a manner that alieic acid i^ converted into sihco- 
llin ij ide 

^IKci'iine has time hvdrowl oronp-, so that it 
I'.iii ioi'iti llirct' nitrates, th.it is three nilru* aetd 
e-O'i''^. an oi'diiii^ .Is all three Ol onlv two. or onl\ 
oiu' hvdi'oya'ii atom is leplaci'd hy tlu' NO. omiip. 
\s ordinai'x mtro elveerme. that is t rMiitro-L;l\ ccr- 
liic, li'ee/.es easil\ and in its Iro/am condition is lairly 
susceptihlc to a blow, while on the otlu'i' liand, 
ot her ol\ ccianc nitrates do not poss('ss t his chara.cti'r- 
istic. and also m a, hijind condition are li'ss sensitive, 
t]ie\ liaN e hei'ii mon* in lavoiir latelv I »i-nitrate, lor 
insiaiice, as loim as it is tna* trom water, doi'S not 
hecoiiu' solid, even attlie lowest winter teinja'rataires, 
hnt it ahsorhs water from the air. luui llu'ii also 
free/es fairiv easilv . 

Tjess seiisiti\(' and easuM' to ])rodiiee is tetra-nit ro- 
j^lvca'riiK' 

(Nil (O NO.). .. 

(NlLiO. NO.), 

whieli is jiiodiieed bv nitration of di-i^dyterine. 







I crfin.' is pjodiiiM'f] |)_\ ]i()lynM‘i i'/al I' tn ( if two 

niolrrulrs <>( i^Kccnnc MTkI llir .s|illltn)l^ n(t (if (till' 

molecule 111 watc! It m ''Utliciellt 1 lial to l lu‘ ^l\ eei - 
me to lie uitrati'd -JO-'J'i [>« l’ cent iil-^l\«*erme lie 
added, m oid.-rl" ohtaiii niti o-Ld\ ceruie wliicdi will 
In ''iitium ittl\ i("-i--t;im to cold 

I'lV the I lit rat loll of (dilor!i\di in e )■ ! f i . ili-mt ro- 

mono-(diloi Ii\ drm. <’ II ‘ hn > wlii<dt i> imt 

Iisl:)'!-' )(i'e, i-an iM'ohi.iiii'd ,t iid .m at tmiipi ra- 
o| :;(i it w el ti-.f hot /. It ) . I a^il\ di"- 
>ol\ed m til mtio i_d\ ci'i'iii. _ ..iid an addition of ‘JO 
|)ei' tTiit O -aillii loiit ti. |. ndi I till tut ro- jK ( ofilie 
noli- h t o/||,._. inid‘‘i Dot too lAtiiine eii'ciimstaneos 

I 1 > IM‘ l^d. loo \ - di uitio moll.) ( hloi li\ dnii 
I-, mo)o.t\o) mihdi le->- -mi-iiiM tlian ii it ro-eh e,.|’. 
nil' It' ii^i n mol*' praMieal Nitrated ehloi- 
h\drm can In do|):it(h(d in -{Uajit’tK' up to ‘JOO 
kc In the 'Oihiaii milw.iN.. wlmoa- tlio Ifaii'-- 
poi 1 of nito .J- .1 it!t 1- otlua pi deh tod, 

I’me ',:!io-o!\ . . , no ji.ci , lo ik i\ In o ft, >m 
aeid tiiid watei. oa e- -lom h ,a at ’• a^t a \er\ 
hunt \( !lo\\ liijind. w ith .i '-wei'iish hiirniiio la^O . 
and odoiirli 'l ie '-pe'-ifu ora\il' ,)f pure nilro- 

L’l'v eel lie m 1 1 ) 

\ il I'o ;j L ( • rme is piai'iM ill\ nio.hihlo m wator 
With Hli't and nelh\i aleohid it m mmeihle in all 
pioporlioiu f'.efore tile ino.if nilio-;_lvco' MU' lot‘ 
duiamilt 111 iK noli daiiceioio slat) had heeii dm- 
'■o\(lt<i ' h» . ^olo~]ve oil wa^' .lissoh'ed m meth\l 

aleolio! In :h)- Mdution i he sidola 'i< e w a-^ dt priM-d 
ot it (\p|o,i\(’ (juaht!(> ly\ addimj wat"r it was 
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si'parat 
with it ■ 

(d aijaan fnaii tlm nielhxl 

- usual e\plnsi\c 'piaht |e- 

alenhni .--(dntliin 

111 e. 

lid alenla >1 ml i < eei me di 

s-.(d\('s liilt 1 trie 

. Ill tin 

' it iier lia lid It d U-SI il\ e-. \\ ell 

m t his s(d\ tail ai 

‘.(1 ( 

it ea -al \ ' 1 dal ih /,< a I m ive 

1(1(1 witlnait de 

(•' a 1 1 pM-- 

e.aiipie 

'll i( in 1 11 a pm e "late il /h 

M'-' )im{ tamiK de- 

\l 
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1* rt c'i I' 'I :t Hill' h ‘ <i 1< IlijH’i ,il iiic (>t 'I It 

I I \ .1 i i ! /I i\\r|l .1 I ( III prIMi 111 ( t'l (', ll ll 

-l< 1 - luIlL' ('IM 'UmI: (.11 lii.' hlllo L'K »'<'! Ill'', ('.ill C'MU I'l t I' 
lli!< 1 iir (■' \ -I ihilit -Mir ll III.1\ 1"' tli.il IllP"- 
L,|\M'||!ir .11 h r|||M‘r;i I 111 ( (1 >. 1" li (' jCl'^sis 

ilMlii ti), 1 ! jiii.l {n |ji(' ^(th'l '-lair. I'llt III lilM l("-|)('<'t 
V i I ll - i h 111 I 1 ' jJ\ < M 'll* • I lltrr S( 111 ir ml 1 1 )- l:! \ '1 

ai .1 (Miipn.itur* "I hj (' P<|m'’'' uai tn roiirlcrn 

(|;i\ ■ i iM"! r ( nll^( all III.'- W ll' I’ra.-- ')t)i' M |('(|mir 111' Me 
( a Ir-.^ t mil' 

ll nili'i L’ 1\ <''i iiir -^lllllllllt^‘li !"r s'liiu' liiiu' 111 a 
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! I ^Kta lice In (•iiii'M-alitiL'' \ <’r\ mimiti' pai t irlf's m’ 

,|iia !!l ll ii's nl III! pin It !(■'- ^iillicf tn (l<‘la\ nr limdn 
n \ sia!li/ai mil ll iiit : • - i:l\ crnim m (pim! 1\ nui- 
Mcilrd It Cl \ -^tallizi'- tn a wliitph \clln\v n])a'iuc 
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rile li’n/rii c\ pl< isi\ «' nil 1 1 iM w a,!.;:! 11 1 a t aliMit ll - 
r'or a lniM_> time it wa-^ prc^-miied that nii Iri'e/mii, 
e\plnsl\ e n|! eNpanded altnill (h, liereas Mn\\ hi‘a\ , 

III the ease nl the lilt m-elx c-rni' produced a.eenrdmLj 
In Ins inetlind, asecrtame«l a. emit raelmn of tli nt 
the ni'i'_ima! \<ihmie. Ih'ci'iitly, Imwever, tlu' (leiisit\ 





ofllu' Iniuid ml rn-^lvm’iiKi li:is 

]<Miii(l to 1h' 1 -VJU and l -7'>o rospocl i\ cIn , winch 
show'^ a conti'action ol Tins la->t Iraction 

cni r(‘s[>on(ls cnl irci\ with tliat nhtaiiK'd hx Mnwhiax, 
and tlmrclou'. Ilu* jdixsical coiistil iilmn (d llu' Nohd 
('\]ili'si\o oil is lilfnlical with that oi Mowhi‘a\ 

[v\j)l(ivi\c. oil (Wi'ti in '-nia.ll unanl it is poisniiDii'. 
In this coniK'Mon Sclnichardt ha^ < vjK'riincntt'd dii 
hiinsi'lf, and icpnrt^ as tolli'W^ Ih -widowida 
di’(']> oi tntrt>-,i:l\ c(‘niic and soon r\jvi n ius’ij giddi- 
ness and wcak'iiin.i^ 'd tlie "C^i't. lioada* ic las-iinde. 

sict'jdtirss and a slroic^, -paw ia.sl< and iannin,u m 
his throat An hour later, when h\ inadxei leiice he 
swaJh'Wed iiioro nitio-pi\c<-rine, he soon ladicitd an 
inciease 111 tin’ sxiniitonn 'riieii hdlowtai mieon- 
sciousiiess. oiddnns,->. ti einhliicj. sadeiil ihrohhiiiL;. 
hea.dache, an<l aversion lo Indit . a. ha iiiiL’ of cold 
\va,s hd lowed h} a leehni; ol he:U, nausea without 
vo]nilin;,M'nsued. 1 /iit iheie waa-e no ciainp-, .iiid the 
lollow'iii;,^ daw' no lurther ethads of the inlro-Ld\ eenni' 
were nid iceahio. 

Workmen who use nit |•o-^l\ e<-nne lot Idaslini: 
purposes (easily pid headaches ddiis has hi'en o\- 
plaiiK'd hy the fact that nitro-pl\ « cviin' ea nh pmn'- 
trates the skin, and sir ]):isses into the hlood In 
order to avoid direct <‘onta,et of the .^^kin with nitro- 
;^dycerine the w’oi'knien ar(‘ allowaai to w'eai' rnhlxu- 
elovf's, ]>articu!ai 1 y ni the preparation oj d\nannte, 
|)Ut most of them find that these jL;lo\es hinder 
thiMu ill tdimr work, and d(> not use them. 

As antidote, to suen mtro-pl\ ceriin' poisoning, 
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])luck (•()(!(■(' li:i,s l)(>rn in of 

W'aslniijj '.(xia ly<', and iiijiKMais --oliition of liulriodic* 
a,cid, wliirh IS said to drconijioso nitrr^-t^dvci'riiu', and 
ri'loi Ills 1 he (•(•rmc 

In ordi'T lit dotcct ilic pi’<*s(ni(*( ot llic nnmdttst 
partudos of nili-(»-nIyct'nn<\ it should la- mixed with 
aaiiliiu' and eoiuamtratixl snljihiine aeid, wlum if 
tract's of nili-o-;^l\c(M*ine an-, pu'si nt a purple colour 
<'nsu('s which turns m’ot'u (»n dihitin;^ with walt'r 

I'Ai'i.osiox or \ri ia>-(;!.\c! uim: \\n a iii: 

h‘l si i/i 1 \(. ( i \sl s 

Nit ro-y!\ c‘-rine exploth'S when heaU'ii to i!S(l or by 
some \iolenf shock, or. iinall\ , h\ \io]<‘nt and sudden 
pre siiri' hroui^ht about. h\ thi' explosion ol the 
slroiiLi I iilininat iiu; prejiarataous ifulniinati' of 
ini'i'cni\) willi which it linds itself in contact 
(Ntiht'l’s fuse cartridges) In each ol the tlirei' casiis 
it IS heat aloTU', or w’‘'.‘k con\eited into luxil, wliich 
hiines about tlu> ( \plo.sion It nit rti-iilyci'rim' is 
carefidly warmed, then at alxml 100 decomposition 
sets m with liberation of li\ ptuiitrous acid. It is 
staled that mtro-Ldyct'rme can lu' \o!a.tihzed milirely, 
wIk'u nraduatl\ heaO'd. without an\ exjilosion taking 
[ilac<'. 

On lu'atin^, nitro-^!\ cerme heha\es as follows: 
at. I So it hods w'ltli cNolution of >elk>w’ fumes, at 
Idi slow volatilization take, place, at 200 rapid 
volatilization, at 21 S strong conilaistion. at 2-11 
(shi^dit 1 detonation, at 257 strong detonation, at 2S7' 
W('ak (h'tonatio... witli tlaiiux .\t r(‘d lieat tlie nitro- 
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l;!\ (' cniii,' \ nlat without (h {((tuition, hi'caii-^o it 
[):is--cs into th(‘ (-called ''jdhaoid condition 

A \('i\ unfKdtant idiaiactei isi ic (d nit r( ( l’Jn c('n iie 
l•^ l]ial 1 he t eiiipia at III c :il whudi it cxphule^ (|oe- not 
coiiicidi' willi It', mnit loll t( iiiperal no , hut i^niiich 
hlplli'l' ddu rclol'e nil lo-Ld\ Cel llh' (in (olltl.C't to 
;_;un|)'(W del and ll((cciil( nt pun coit((n' h( loic. to the 

llitlti't'l t',)' jtf ns n't suhsf It lilts 1 hi'' (|IUlhl\ 1" o| 

the liipiic''l piactical iiupoitalH' , aiul it i" thanks 
t(» this (jiuihtv that c\pl((si\( (111 at oidinat\ !< mpcia- 
liires when ipnited hums with dilt'cnh hut U'W' i ( \ 
p|od( s [i has huini out h(d((n >1 liU' h a( lied 

explosion point d’ii(‘''( lor« iIicm is scaict h an\ 

d.inpe) when nitio-o!\ ccruie ipniles pnwided that 
not too pleat (jii mtities ,i|' ♦ xp!osi\( (111 ale attai io d 
1(\ fuv 

In the case ((t diiect ipnitioii niti‘o-L:l\ < i i me as 
ahead\ stateil dites n-it < xplode hiinic' 'onu'ex- 
periineTils wlmdi N((hel conducle'l in tlj* pr-’-i ii' i <(t 
-eNeial srifiit U't^ at Stora \hlh\ in ^weden in iMih 
nit l‘o-'ji\ Ct ! me could Hot he iplllted \n lolKhllli- the 
siiifiue Will a fid-h'd lion hal . ujliited With a (hip 
ol hiii'iiiiio wo((d It hiniied with llanM'hiit willioiit ex- 
plosion. and the (lame die'l (uU imn^ediatt'K the wood 
w .IS !•eIl^ (\ e(l II (‘X|)los|\e oil o 'uhinilltd t(('jiadu- 
:l 1I\ inci (‘,is(>d. and ImalK \ei \ stoaip pi es ana , .i ppar 
efilly it d'(( - n((t explode ()ii the othi I h.ind it 
cxplfdlc" eaidi tune in the c.is<' ol siukh n stroiip 
prc'Siija', for iiu-'laiiee a hea\y Idow Ihit the ex- 
plosl'Ul ol the ]>oltlon siihjccled to t!l(' pre^sllle d((es 
md coniinunicate itsolf (o (he remainder ol the m.iss 
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\Vli( 'll al li('nnko|)|)cl 1 ianilniii^ in Marrli, 1 SK,f;, 
\i)l>ri shook some dfop'. til nit I o-L'lo'orino on :m 
an\i! aiifl had U \iolrntK haniimnd, ont\ the niin>- 
^^lucn/ii' that raino in diHs'l ronlact I'Xjdodi'd 
a inud rrpi'it. hut thr « xplosi.in did not < \lrnd \ 
MHall Ixtltlc coiihimini,’ nil to-^l\ on inr <'an he thrown 
aijain^t a siono m snrh a inaiiiu i a^ lo hn-ak, hut the 
preparation will not ( vpiodi 

h'oini('rl\ thn< < \i-icd the nionroin> opinion that 
I'rozcn nit r<»-u|\ c riin was nioic snscopnhlc to blow 
or shook th.iii ifio liijiii'! nit lo :.d\ on ino 'Iho h'ul 
Is, how(\or, a- o\haiisti\ o < \pn inioiit'- ha\o pnw ■(!. 
'{inio tin loidrarx. Sinijih ri llo('tion proNcs that 
-K't'oi (hn;„‘ to p[i\sioal laws tiio nin-t lx so 

'I’ll blow ii pifssiiro to which nit io-l; 1\ f’l iiio has 
Ix't 1 '^nhniittod Is oon\(ilod into boat. jUsi a.s an_\ 
.'•hooked motion oi ino\(tm'nl is oon\oilod into boat 
'(•oinpaic , lor itisi.inoo thohoatnieol a \Nho(l. whoii 
tlio brake is appln cl to a iraini 'I'ho hkw'i cir 

I'.iossiii'o adiiiinistnocl to the nil ro-pK ooi iiio iniist 
thoivloio ho Wll’tioionl l\ poWolllllto raise the heal 
of th(' n it ro oK ( n iiie up to Iso nis explosion 
teiiijiej'at iirei In ord. r. liowe\n, to heat, ho/cm ex- 
plosive oil to j.si) it is e\idnit (hat niou' heat is 
neoessaiN than womd la* reipiiied in the ease ol a 
. iiiidar w c'leht ol lic|nid nit ro el\ ceniH' to hiine it to 
the same t('mperat(nt‘. h'or as regards ho/.eii nilio- 
^dv'ernie heatnirt joj- ineltiim pm poses niiist lie ap- 
])i(ed, in a. word the I'lo/ni inti »-plyo<'i iih* niiist tirsl 
of all he siijiplied With its latent Imat of tusion In 
this (xuint'otion all ]uaeliea.l expi'rimeiits tally 
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of IHIiniiiatniu’ incrciirv , u liicli (*('rtainl\ 
(‘a.n.s(' (‘\])losi()n ol lajuid till i < rrrinr, It'ust' 

cTystalli/fd ml r(»-ylv{-('nnt‘ imallca-cd. M i )i‘t‘()V('r, 
solid ;uid li([iiid mtro-Ml\ ('onru' ))la('od m a thin 

laAts' on a Jlat aiuil ol nicr and a \\roiiy>lit~ 

n’on liamniri wa.'' allowed to lall on llieaji\il. In 
this in^taiH'e till' a\oiM; 4 '‘ drop ]or detonation of lh(' 
hijind nit ro-ol\ was (i 7-"^ in. whereas IV(»/en 
nit.ro-oI\ eernie onl\ t-xplfxled at a drop nj Id ni 

In anv east' lio/.eii ('\]dosi\e <'d should ne\('r hr 
toiirlH'd with sha.rp and ]>oinled ln^l ninieiits, and 
should alwa\s he thawed ni d\ namile-hratiny or 
similar apparatus hy liu* use of hot, not hoihn^ water 
It nit h eyl\ eernie i'> iiol ahsohiteK pure, very oltfui, 
as m th(‘ east' ol im^uire yun r*otinn. spontaneous 
(ha*om jiosition takes place, whieli ma\ i-asilv eaiist* 
expk^sion d'heii ylvoene :ieid and oxalic arid are 
formed (h\ oxidaliimi \1 the ’>aim' time themiro- 
yl\ccrme in ])roe('ss ol (h <*omposit ion tuins yiaxm, 
and jorms nitious acid, nitric (»\id( , and earhonie 
acid. \s mt io_yl\ c(‘rinc is y(‘ncrail\ ki'pl m wi'll- 
elosi'd Itotth's. the yascs residtiny from tins spon- 
taneous d(‘(*omposition raiimd. ('-eap(\ and therefore 
exeiTisi' yreal pressui’e on I he mtr<isyl\ e(‘rine I nder 
tiu'sc ('ireumstanees thi' shyhlf'st. hIo\v oi shock is 
sul'lieient, lo cause tsxplosion. 

As to wliether siicli a. decomposition is in proyri'ss 
ma) he known hy the reddemiij(o} hhu' litmus pa])er 
dipixxi into the mlro-ylvcei-me. 

If explosivi' oil should explixlc m a, closial room, it 
exercises very violent pressure d'lns is to he at- 
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li'il)nt<‘(l t() llir a l)lc f|iiaiilily of ('xplo^ioii 

ira^'cs winch (h‘\r!oj), a^ wi'li a-^ l<> tlu* liiyh coiiihiis- 
lii>n i<'in|i('tMtiiH‘ can^j'h h' (lie t \}»l«t'-ion, wlicn tht‘ 
('\|iai)!l i.', ahoiii (hnr original 

\oliini(' 

Ac'*ohliiiL' to 1 he (‘\ jH'iiiinait' <il SariMii iinit \ icilli', 
II if I'o-oU ccnth' ihini'L; '‘\|>|,»sion .Ircdnipost--; m the 
tollowiii,^ niania i 

J.( ’ 11(0 \o,) n(’ ) I ()N -f hll O I o 

i L'l’ni nit !■( .-.jK ( cl 111 ' hherat''^ ilicri‘ioi‘(‘ 

'h.lo <• r (Ml hot) 

I 17 f <' nitiO'^.at 

l'o (* (' ow LT'ai 

at I) aii'l 7()('> mm haroimaric i* . const'- 

<)ihnt!\ then' Tt'siills lf)7 c.c ptamarn'iit leases. 
'I'lic c.i-^ ptcssni'c ainouiU'' tn Id.iHH) at movphi'rt'h 

In ohlt'r t'^ lower the scfiNihiht \ . and at the saint' 
time to a,\oi(| iht' dis.idvanla^t's connected W'lth the 
u^'C of li'|iiid e\[»IoMvi' '>ni>''tane('s, it L^niH'rallv 
n.’it tl in tile [oi III ol ( uihr dynamitt' or t'\[dosi\ <> ycla- 
tinc. 

In the tt>rmt'!’ ea^e the action is It'ss than that nl 
the '^‘orresjioiidi iil; v’t'iLdil of pnj't' nitj'n-j;lyet'n]U‘, in st) 
far as th(‘ non-yascoii^ mmcr.d Mihstan'W' ahsorhs a part 
of tilt' hix'rated heal piveii tiff tlnrini; the explt'sion, 
A fnrtlit'r lowering of tlm t'xjilosion tt'm[)ei’atiire is 
ohtaint'd hy miNiiip with the dynamite salts eon- 
laanino watt'r tif er\ stalhzation, siudi as soda eiwstals 
or ( I hinlitir's salts Such jireparations offer relatixc' 
seeuritw ayainsi the (‘omnnniieation •'! lire to tire- 
7 
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(lamp or coal dost, and are used in Jiiines under the 
name of Wetter dynamite. 

In the second case hy the production ol' ex]dosiYe 
gelatines, the duratiijn of tlu‘ time of j^asification is 
extended, which at the, same time, ri'sults in lieat 
losses; w'u'ther this loss is ('ounU'ihalanet^d hy tlu' 
fact that the nitro-eeilulosr eompieh'ly burns tin.* 
nifi »-<^d\c(jriii(‘ a.t tin* CYp'Ui.se of the ^uiphis oxy^^^ui 
must for i})(' tijiu' In'iii;: remain in aheyance. 

In the t(‘chnies of t'xplosives nitro-^dyeerine has 
been ajiplied m sev'csral 'va\s: the first (explosive 
preparation used hv Nohel was eojistrueted in such a 
manner that cartrid^w cases of sheet zinc, the dia- 
met(',r of wliicli was somewhat smalh'r than that of 
the. hon^ hole, weix' filled with ^mnpowd(‘r and so 
much nitro-^dycerinc was poured on it as would 
find room bcdweim tlu' ^.^rains of powch'r. Whim 
the (jartrali^ms liad been sunk into ilnj liorc' hole th(‘y 
were covered with a laver of powder '*^2 mm. hi^^di. 
The char^ui was ignited hy means of a (piiek matcli 
or pc^rcussion cap. 



CILWTKH VHJ. 
dvnamitf:. 

Tiik iiiiiuifold (Iniwhacks nmiu'ctcid with tlio use 
of iiitro-^dyconiit' in the lujiiid state, and jiartieiilarly 
also the ondcavour to rendiir tlie iiiani])ulation of the 
('xplosive oil less fraught 'with dan^an’ hy niixin^^ it 
with a non-active solid component, tiave n^sultcd in 
the ex]dosivc oil hcin^^ absorbed by ])orous, solid sul)- 
stancos, and ]>ein^^ employed in this new form uiidei’ 
the name of dynamite. 

bVirmerly under the desi^mation dynamite only 
that preparation was understood that was obtained 
by the absorption of explosive oil by kieselguhr 
(kiescl^uhr dynamite No. 1). 

At jiresent dynamite applies to any exjilosive sub- 
stance impregnated witli nitro-^dycerine, the nature 
of the absorption substance beinp^ immaterial. 

Kieselfjuhr is emmeously dosif,mated infusorial 
earth, as formerly the diatoms of which it consists 
were considered to be infusorial plates, whereas they 
s[)ring from a genus of plant to whicli algae belong. 
They are surrounded with a very strong silicic acid 
coating, and under the microscope the form is that 
of a dish, a boat, or a pipe. The appearance of 
(99) 
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kiosel^nihi' is like that ot ilour and it is also siimlar 
to the touch; in a pure state the colour is whih', 
generally, however, owin^ to dilten'iit ini[)iint i('s, it 
is eitluir yellowish, reddisli, or lUd'ore 

])Oin^ used for th(‘ production ot dvuaniite Hk' 
kieseli^ulir is i*oasli‘d in order to <lesti'oy any oi’^anic 
matter that may clm,!^ (o it, and it is then crushed, 
dlie best kieselj^uihr C(unes irom tlie proMiua' ol' 
Hanov(M‘ 

ddie fairly e\tensive class ol ds nannies niav be 
divided into two distinct ^u-<mj)s. nanu'lx, dynamite 
witli clu'micaJly non-active absoihint; malenal, and 
that with chemically-activ(‘ absojhin^f material, d’o the 
former really only kieseloulu' dynamite* No. 1 Ik'Ioii^s, 
Idle silica whicli contains tim absorbed ('\plosi\<' oil 
has no chemical acti<tn on the nitro-nl\ (‘(^jhie oi‘ its 
e.xplosion ^cis('s, in the cas(‘, of an ('\plosion ol dyna- 
niit(' No. J, but re.mains on the contiarv an (‘iitirely 
unaltered jiroduct of the (‘.xplosion. 

It is (piite a differmit matter in the cast* of dyna- 
mite witn a chemically active absorlx'nt. Tlu' 
latter under all cireumstances with its eh(mnVal 
components jiarticipates in the exjilosion, and by its 
co-o])eration alters the comjiosition and active powe.r 
of the explosive ^Mses f)f the. uitro-^dycaM imv 

Dynamite with chemically a(‘tiv(' ahsorbeiit often 
has the effect of retardin^^ the too rapid exjilosion of 
explosive oil. or d\namit(‘. No. ], and of convertin^^ 
the viohmt blastiiif' action of the explosive f^ases of 
the riitro-j:,dycerine into a more driving or jnishin^^ 
action At the same time, many of the kinds of 
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(lyuiuintr ar(‘ l<‘ss to liandlt' than clyna- 

No. 1, h(‘<‘aiis(‘ tlu*v (‘oiitain lar \vhh t^xplosive 
oil than th(‘ latter. I >iit o\viii<^ to the fact, however, 
that I he cheiineally active ahsorlHOit causes complete 
comimstion of tlu* dsnamite, it n'sults that many of 
thes(' dynaimti's u il.h a similar amonnt of nitro- 
;^l\c(‘riiie in the cartridj^e are more elticient tlian 
dynamite No. 1. 

J)ynam!t(‘s with cliemicaliy active absorbent can 
a^ain be di\ided into three* classes, and can be de- 
si;^mated as follows:— 

1 ])>namite, containin*; as nieredients kiesel- 
^uhr d\na,ini(e (coutamin.i( nitro-^d> c(*rine) and a 
kind ot i^nm])o\\dia* mixture '^i'o tins class bolonj^ 
Ijitltofrdklrnr whicli may be conve'iiiently said to 
b(' com|)os(‘d of dynamite' and barium nitrate'-^uin- 
])owde'r, furtluir Kolo/iial powder, a dynamite whicli 
is now no loiie(*r in use, wliich (ie insisted of nitro- 
^dyce*rine^ absorbe-d by a kinel of explosive powder 
mixtiiic, a-iid lijially lira in's cjrjiJosivr potrdcr — a 
sulphur five poweleu- like mixture conlainm^^ abseirbed 
nitro-^dyex'rine. 

2 . Pynamite', the* abseadient of wliich is wood sub- 
sbince*, eir nitrateel weiod substance. d’o this class 
be*lon^^ Jjif/nosr i^wood fibre* inipr(*^mated with nitre)- 
^^lyceriiu*). Dunlin (nitrated saw-dust impre'eiiated 
with nitro-<;lye*eaMne), ccUulosr dtjnanutr (a specially 
pre'pared weieid matei'ial steeped in nitroglycerine), 
as also difuaniiti's 2, d, and 4 (a mixture eif borine 
eiust and saltpe'tre oi similar sulistances, impregnated 
with nitro-f,dycerine). 
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])yiianiit(\ contiiiiiiii" ^ain-cotfcon, collodioti 
cotton, jiiid nitro-^^Iyccnii(‘. Here we have gun- 
cotton (hfULunitc and r.rpl(tsin' f/r/alinc (gelatine 
dynamite). 

()[ all tliese diftennit dynamites the most import- 
ant are only: Iviesel^mlir dynamite I , dynamitt's ‘J, 
d and 1, cellulose dynamite, exjdosive j^elatine, 
and litliofrakitMir. 

{(i) DyxAMi'i'h wrrii Ohkmk’ai.uv Non-ac'ijvk 

Ansoimi’AN'r. 

Kirsrhju/ir l){fn(imt.f <\ — It is said tliat chance led 
Nol)(;l to the very important discovery of this dyna- 
mite. Kor some time infusorial eartli liad Inien 
used for packin^^ tlie tin cans containin^^ the e.x- 
])losivo oil : one of tln^se ran over, and tlie [iropertios 
of lln^ infusorial (sirth were ohstawed, and experi- 
ments cou(irm(*d that tlii^ explosivt' action of th(i 
nitro-glycerine was entirely preserv(‘d, Imt (»n the 
other hand the explosive properties considerably 
diminished 

According to other statements, however, the dis- 
covery of dynamite is to ])e attrihuhnl to the mine 
inspector Schell at (Inmd near Klaustal, in the 
Hartz, who first us(*d nitro-glycerme mixt;d with a 
light porous earth, W'hicli absorbed it. Howev(‘r 
this may be, Nobel in anv (lase first introduced it 
into tecdinical blasting. 
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Manitfac'tttre oe Kieseuiuhr Dynamite. 

Tlie iiifusorijil eiirtli iisod as absorlx'nt for iiitro- 
IS Ibuiid 111 many places, but that occur- 
ring in an (ixtcusiv(‘ iavau- near Oberobc (province of 
ILiiiovc-r) IS particularly line and suitalilc for the 
nianufactui’e of dynainilt' 

ddu' di awl lacks of iufusoriai eartli f<>r the inanufac- 
tun* of dyuamitc are tlie moisture contained, organic 
matter, and coarse grains. In order to remove the 
two first tlie infusorial earth is luaited to redness. 
It is plac'c'd in a furna.ee or stove containing four 
sup('r-im[)osed trays, in which the infusorial earth is 
gradually shilted from the upper to the lower. In 
ordiu’ to remove the coars(‘ grains the heated in- 
fusorial earth is criislu'd by hand rollers, and shaken 
through a sieve whicli retains any remaining coarse 
grains. 

The mixing ol the, nitro-glyc(‘rnu‘ usually takes 
place in tlu* same shed in which the plant employed 
foi‘ the linal dt^acid dying of the nitro-glycerine is 
housed. One -hundred and fifty kg. of explosive 
oil is poured over 5(1 kg. of infusorial earth con- 
tained in flat woodiui cases, and the workmen 
knead this mass with their naked hands. As nitro- 
glycerint' easily pmietrab's into the skin, the work- 
men W(‘n‘ given rubber gloves to })rot(‘Ct them 
against th(‘ ]>oisonous effects of tlie nitro-glycerine. 
They, however, soon disjumsed with the gloves, find- 
ing it easier to work with their bare liands. In half 
an hour’s tinn^ the mixture is ready. The mass is 
then plac('d on an iron wire sieve, the meshes of which 
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arc a)>out 1 min., and })rcss(‘d throu^di tlic liolcs of 
the sic've hy hand, d’liis is now kicsrl^ndir dyna- 
initii which only needs to ho [)lac<‘d in ('artnd^a's. 

The dyiiiimitc' caitnd^a^s are small cvlmdi'i's enn- 
t.'unin^f pressed dynamit(' taiclosi'd m sti'on^^ pai’ch- 
ment pjipi'r 'rhr(‘t^ kinds nl dynamite' cai'trid^n's 
exist, (J) ordinary dynamite' cartrid< 4 (is of d-lO cm. 
lon^^ and M cm. dianii'te'r ; (li) iiise' cartridges. .‘5 cm. 
long and cm. diameter: Inse cartridges for 

tro/en dynamit(\ 

Tli(‘ tii'st-n allied cartridges gein'ially have their 
paper covering remioved and are threed inti) ihe* liore- 
hole. The fuse cartrielges serve* jeir the re'ceptiem 
of the percussion cai», that is tfic epiick malch wliicli 
is contained in the percussion cap. dTe cartridges 
of lro/('n dynamite', in addition te) ordinar\ dynamite', 
contain a mixture <>1 salt[)etr(' and rosm or of jiotas- 
sium e’hkirate and antimony snl]diide or similar in- 
grt'diemts, which ari' first ignited hy the' pcrcussiein 
cap, and tlu'sc cause the* Irozen d\namit(' to e'xplodc. 

dduMiionlding of the eartiidges is accomjilished 
as follows : ahout 5 kg. of elynamiti' am jilace'.d in a 
linen receptachi open at the hottom and there* con- 
iieeied witii a lunnel-shaped brass deviea'. A piston 
reaches into this, the* npp(*r])art wf whicli pen('trate*s 
tile linen sack and can he* mov(*d nj) and down hy 
ine'iuis of a lever. At the* highe*st ])osition of the* 
})iston tlie orifice eif tlie fnmie',1 re-mairis otien, sei 
that the; dynamite* can enter, ami the'ii when the 
piston is lowf‘re;el into the funnel, and the* pipe steu-l 
piece eoniiee'ted there*vvith is presse’d down, it comes 
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out iiiidojiu'jith in iln* form of ;i solid cyliiidi^r ddi(‘ 
iijipor (‘d^^(‘ or bordi'r (»f tlu- liiioii sack is coiiiicclcul 
with tlu' lever of tin* jiistoii, wliieii tluireloie sliakos 
it U|) and down. ]\roreo\tM‘, woochni vaUes arc' fixed 
to tlio sid('s of the hiK'ii sack wliieli are alsr» coniu'cted 
witli tlui Ic'vca-, and sliake jin; l)iiL( to and fro So tlie 
dynaniit(' is ino\ed aloii^ continuously as tin' piston 
is worki'd np and dowji. 

Th(^ [)i]>e screwed to the bottom of tlu' funnel is 
of tlio same' diaiijc'ter as tlie dynamite (*artridot's. 
^Vlu^n by tlie movement of tlie ])iston h'ver this ]»ipt' 
is (juite idled, tlie eorres[>ondin^^ sheet of pareliment 
is rolled round and the pandimc'nt cylinder ])laced 
iiiuh'r the mouth ot the' pij>e. A lurthc'r movc'inent 
of theiiistoii levc'r briii'^s alontt tlu' dynamite cylindt'i* 
v'hicdi takes the- ])archmeni ease'. 

As a rule a dynamite' factory has ten smaller 
eartrido(' sheds in ea.ch of whicdi two macliines and 
two nu*n are workinej. I^acli cartridci' she'd is sepa- 
rated from thc^ otlu'riu a wall of earth of I metivs. 
Often th('r(! is a (‘om]>l(!te ri'sc'rvc' factor\ built, in 
case those working arc' ])artly or entirely bKmii up. 
The shc'ds are lightly built of wood and tlie roof a^nd 
side walls lined with straw, so that in wdiitt'r the' 
temperature can cja^ily be maintaiiu'd at 15 . ddio 
li^dit conies in from outside, and the floor is of loose 
fine sand. 

The dan^a*r connected with the manufacture' of 
dynamite is the* mixing of the infusorial earth Avith 
the explosive oil, as wt'll as tlie foreint; of tlie ])re- 
pared dynamite into the' cartridge moulds. Ihifor- 
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tunatcly accidents are not an cxc-e])ti(>n in connection 
with this operation. Tt may, howi^ver, conhdently 
1)0 said tliai the ;j[reai(‘r numher ol the explosions 
would not have ocaninvd had tin* necessary caixi l)een 
(‘xercised. it is just the i\‘hitively < 4 ;r(*at lack ol 
dan^^^(‘r witli which dynamite* may he handhul that 
onlv" ton easily inspires lln* i^ojoraiit workmen witli 
a feehn^^ of see'uril v thdy tuo freqiK'iitly dynamite 
isliandled witli the utmost (‘ar(*lossness, or ratlier mis- 
handled, and it is really wonderful Hint exjilosions are 
not moK! nuiiKU’ous. Only the most careJul enli}.,dit- 
enmeiit as to the explosive* e*haracteu*istics <>1 elyiia- 
mite, the mo.st ae*curale in.^tructions as tei its 
mani]mlation, and absolute se*.veu'ity in case* ed any 
infrin^femeait will in future* ]ie*l]) to prevent tlu;se 
(*\plosioiis 


Till' I’liocKirriKs ol’ DvNAMrrE 

Ihnamile* is a dou^li-like*, ])lastic mass of 1-4 
specitic cravit v of a ye'llow I'enldish e-eilour, and greasy 
to the leel, and exleiurless. It e*onsists of about 75 
parts ol nitre)-gl\cerine and ‘i5 ])arts kiese'lgulir. 

Dynamite can only he* made^ to explode by memns 
e)f (!X]»losiv(*. substances, jiere.ussion caps, red-hot 
metals, suddeai beiating te> a high degre‘e\ or by a 
vieilent ble)W e>r shock. (Naning inte) contact witli 
light, a matcli or burir.ng fuse^, it burns without ex- 
})Ie)ding just like damp pa|)t*r. The reiason feir this 
is that dynamite in common witli all nitro-giycerine 
preparations be‘l()ngs to the indireict c'xplosive* sub- 
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stances, l)(‘caiis(> its ex])losi()n tempei*atnre is con-- 
si(loral)ly hi^^lua' than its i^niition teiu}>eratui'o. 

Th(( ki(isel^nihr of the dynamite retains the ah- 
soi'lx'd nitro-^lyct'i’ine so tenaeiously that even strong 
j)n\ssun‘ will not force :t out. The rtiason wliy 
such a co]isid(‘ral)l<‘ addition of kiesel^udir to tlie 
nitro-^^lycerifU' .slioidd diminish tin; (fxplosive action 
to sucli a sli^dit de^n’('(i is that tliis admixture does 
Tiot disturl) the iininhuTUpted cohesion of the ex])lo- 
siv(^ substance. Tht‘d(‘tonatin^ fulminating^ mercury 
in ttic perciission (^aps, surrounded hysucJia mixture, 
IS at all p(»ints in contact witli a ])ortion of the 
nitro-^dycei’ine without tht* (‘ohesion of this latter 
substance iHiin^' disturlu'd. 'J^hered'ore, the detona- 
tion spiwids tbrou^di the mixtun' with as much ease as 
if the liijuid wei-e Jiot mixed witli sucli a substance. 
If, however, a solid, inert body is mixed with a 
similai’ solid, liiudy distribut'd, exjdosive substanct*, 
then the de\elo[)ment of tlie ex})]osion, or its rapid 
transmission is check(‘d, owin^^ either to reduction in 
the contact between the detonator and the sulistance, 
the explosion of which should he etfected by th(' 
former, or to the resistance ottered by the interven- 
ing non-('xplosive [larticles to the rapid spreading of 
tile explosion, or to both causes. Thus, for example, 
the easy explosion of fulminating mercury is con- 
sidt'rably weakt'iu'd if mixed with a non-active, fine 
powdei' such as Spanish white. 

Brought in contact with tire or glowing bodies, 
dynamite ev(*n in (juantities of several kilograms burns 
without ex])loding if it is not jiacked into too tight 
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cjisiii^^s. ^l\"inperatur('s uikUm' (U) (\ evcoi of ])n^- 

loii^^'d duration ]ia\(‘ no di'tiinicutal (‘ridct on dyna- 
niitc. It can, thcrdorc. be t'\]K)s(‘d to tlu* luait of 
the suji witliout risk of injin\. 

On coining into contact witli the uiucoiis Tiicin- 
hranc (»f the nos(' oi- the nioiitli dynamite can caus(‘ 
\ cry violent lieadaclie ; precautions sliould tlua'c-foi'i^ 
he lak('ii a^^ainst such dirc'ct contact wdncli is all th(‘ 
more eas\ as the d\nauiJte is sirpjilK'il jiacked up in 
cartridges. 

Throu^di violent concussion hi'tweeii hai'd bodies, 
dynamit(' \\ ill exjilode : on the otlua- hand ('V(‘u \ lohuit 
h'ows oi wood aeaiiist any sulistratum will not caiisi* 
it t.o explode. If dynamite is placed on an anvil only 
the most j>ow(‘rjul hammer blows will cause' the i'\- 
])los)on ol the parts directly in contact with it. In 
eemsah thcix'i'oje*, d>namitc is a harmk'ss siilistanct^ 
to manipulatee Howe'Acr, its sliolitly dormant, 
hi^dily cxjtlosive poue*}- should constant)) hi' lioriK' in 
mind, and the j/reatest car(‘ sliould always he (‘X- 
ercised when liandhn^' it. 

A \vcll-known peculiarity of dynaimh' is that 
pre'tcrahly it onl\ exercises its tremendous powi'r on 
the ^ear(^';i surroiindmj^s, namely, a solid suhstratuiii. 
An exaiiiph; of this i< <.^i\<ui at the 1 lammelshor^^'r 
Miiim^^ W'orks in coiineetKoi with tlu* advantaj^eous 
lireakin^^ u]) of the blocks of iron p\rit(‘s rosulline 
from the blasting ()p(‘rati(>n.s. A dynamii(' cartrid^v. 
is plactol upon the up[)cr surface of such a block of 
ore, thick!) covered with daiiij) clay, and then i;;'nit('d. 
Idui downward prcssin^^ force of th<‘ (‘Xplodin^^ dyna- 
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jnit(‘ slnittcrs tlie mass, oi- loosens its eoli('si(;n in 
such a inaniK'r that it is (iasih lirokcn, or comph^tt'ly 
hlasicd hy a sec nd cliari^a' of dynaniit(‘. 

At t(Mn|K'i-atinH's under H the nitro-^lycerine in the 
dynamite' fiHM'/e's, and the* lalt('i- con^^eals or liai’dens. 
lM‘o/('n dvnamde is thawed in the saiiu' wav as 
froz('n nil ro-;,d\cerin(' an<l the' same. j'rt‘caiitionary 
nu'asiires must he talo'n 

hi‘o/en (that ('idirelv. not partly, frozi'nl duia- 
niitc is less se’ns.tiM* to hlow, shock, shot, and heat 
than non-fro/('n duianiite^ 'riu' re'asons for this are 
of course the saim* as m the case of frozen intro- 
_ij[lyc('rino. 

Tlu' relativi' lack of dan<^^('r coniu'cted with the 
niaiiipiilation and tiaiisport of duianiile has het'ii 
jiroved hy se'veral experiments. Of those we only 
mt'iition till' h('tt(*r known Swiss ('xpe'j-inu'nts of 
llolK'V, Pt‘stalo/zi and Kiiiidt. dlie'se' experiments 
weav also undertaken with a view to determining 
thti force' of tile shock necessary to cause ipiition. d'o 
this end nu'tal eartrid^n's in whiedi the explosive 
substance was closely ])acked we'iv sliot out of an 
air-^uin a^niinst a horizontal wall J.‘>^ m. distant. 
The thinly incased carti'id^u's ex\])loded, those with 
thick ctiscs did not, very likely owiiif^^ to tludr lesser 
initial ve'locity. This was asce‘,rtained at 40 m. per 
second. With a P)ickford fuse* not even i<^mition was 
oldaiiuid. 
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Aitlk’ations of KiKSELoniii Dynamite. 

Tlie a(lvant.T<j^os of dynamite as an explosives over 
Idack powdesr consist in tlie far simpler and more 
rapid manufacture of dynamite, in the economy 
(sffected in time', money, and labour, and in the 
greater availal>ility of dynamites, h)i‘ example' in hlast- 
in^^damp roe'k or without the' neu'e'ssity lor tampinj^. 

For hlastin^^ ope'rations undeu’ wate'r, watesi-proof 
casings for the* elynainito e-artridge.'s arc ne*e*.essary. 

Ne) othei' explosive ha*^ at taint'd anything like 
such a wide' application as dynamite in its different 
grades (dynamite 1, li, d, and 1). In civil practices 
it is usesd for tlie l)lasting of stone*, wood, ice-, iron, 
masonry, for loosening the soil in agriculture and 
horticulture, as we'll as for the removal of stumps of 
trees in forestry. 

In warfare it is esmploye'd for the de'strue'tion of 
cannon, masonry, ])alisades, as well as for suhjnarinc 
hlasling, as tilling for sesa mine's and torpe'doe's, in so 
far, in the latter case, as c(nn]»re'ssed gun cotton is 
not used. 

Tiie violent shock produeasd hy the e’xplosion 
under water stuns the fish for some* distances round, 
and they c3ollee;t on the surhice; of tlie water. 

This was taken advantage of during the; siege of 
Paris to eairry out fishing on a large scale. Also 
poa(;hcrs more eiften than not make use of this very 
.convenient metheid of illegal fishing. 

Kieseiguhr dynamite No. 1 is up to the jiresent 
about the emly representative of dynamite with 
chemically non-active absorbent. 
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Pre[)ar(}d calciiiod clay lias also been rcconiiocnded 
as a substitute for infusorial (jarth. buif^lisb china 
clay, at ju’cseiit bcin^^ exported in large (juantitics to 
the ('ontinent (to papej’and stoneware factories), is 
parti('ularly suitable lor this purpose. If this clay, 
similar to kaolin, is g(‘ntly luxated and then linely 
ground, it is by no means inferior to infusorial earth 
as a.n absorh('nt, in fact it is (‘ven sup(*rior on account 
ot its alkaline propertii's. Tins small amount of 
alkali would at onc(‘ bind the acid r(‘sulting from the 
decomjiosition of th(‘ nitro-glycerine, that is it would 
render the decomposition harmless. Mort‘ov(‘r, by 
the application of heated clay in many cases the 
oftc’i very distant transport of infusorial earth would 
be avoidcul. In ordiu’, however, to distinguish tin’s 
kind of dynamite from the ordinary kii'selguhr dyna- 
mite it should b(‘ called “clay dynamite”. Jloghead 
coal ash has also been n'commended as an absorlient. 

ih) I)YN.\!\TITn WITU PjlKMICALJ.y Ac'J’IXO AnsOK’HKNT. 

Here we have, as has already b(‘.e.n mentioned, 
lithofrakteur (Kolonial pow^der), Brain’s explosive 
powder, lignosc, dualin, cellulose dynamite, dyna- 
mitf^s Nos. '2, :l and 1, gun-cottvin dynamite and 
gelatine dynamite (explosive gelatine). ^Ye will dis- 
cuss these explosives in their order : — 

1. Lithofrakteur . — Very incomplete and often 
erroneous statements have been made with regard* 
to this explosive substance discovered by Krebs 
Bros, h Oo. and manufactured in Cologne, and which 
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in its ariioii is practically similar to kic'selcuhr 
dynaniiii'. 

lvi‘cl)s’ lilhol‘rakt(Mii- contains in JOd parts 55 
parts of nit ro-;4ly(*('rinc\ and althou^di this is 20 
parts loss than in kicsd^mlir dynamitt\ yet, in 
spii(' of this, the c\p]osi\t' ])o\vt‘r of hthofrakteur is 
greater tlian of dynamite TSo 1 on account oi' the' 
mitire hurnniL^Mtf the nitro-;^!) c(*.rnu' and tin; prestmee 
of other mill iially reactin^Mdii'inical siilistances, which 
in an ('\plosion de\elop a ver\ hi;^!! tempei'aduri' and 
a lar,i;(' (juantit\ of hi^dil\ (‘\pandm^' ^as(‘s. Ovvine 
to tiu' natiii'c of these suhstanci's and tile completi' 
hiirmne of ilu‘ nitro-^lyceriiui in the hthofrakteur, 
thosii oiisos consist only oi carbonic acid, liydrof^cn, 
wati'r ^as, and a train* of sulphurous acid : they are 
free from steam-vapour and in no way injurious to 
health, neithi'r do tlu'V dim the li^dit of th(' lamps 
in the mini's. 

The Id parts othe.r than nitro-^dycerinc which 
compose Hthofrakteur contain only 21 parts of 
infusorial earth and 21 pa-rts of other ahsorhin^^ 
suhslances which not only keep thi* nitro-^dycerine 
in suspiaision, hut in the case of an t*\plosion an* 
almost entirely converted into j^Mses of hi^di temper- 
ature and dilation. 

Thi'.se suhstancus are carbon, pnipaix'd bran, pre- 
pared sawdust, hariiiin nitrate, sodium sesijui-carhon- 
ate, man^ninesia and sulpliur. They are chosen in such 
proportion that in an explosion they develop the 
hi^diest temperature and larj^est fpiantity of ^as, and 
the followinj^ points of view are consideri'd ; Char- 
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coal, ))r(‘})ar(‘(l l)nin and pi-opar(‘d sawdust, free from 
1‘esin aiid mixed with sa]tp(itr(i, are not only ^wd 
ahsorlumts for nitro-^dyc(;rine, but in an explosion 
tli(\y are completely transformed into carbonic acid 
and wat(‘i- vapour owin^^ to the surplus oxy^aui. 

The small addition of sulphur is also converted 
into ^^as, sulphurous ac,id, v^liereas the barium nitrate 
and manf^^aiu'se at a hij^di bunperature ^dve oil’ a large 
quantity of fitu- oxygen which (‘fleets the entire 
(uinihuslion of ]iitro-gl)C(‘rine, carbon, bran, sawdust 
and sul})liuj-, and causes the highest possible bunper- 
atur(‘. 

h’lnally, tin* addition of a small (piantity of sodium 
s(‘S(jui-caibonab! has a Iwolbld object. In the stor- 
ing and manufaclure of hthofrakteiir this acts as a 
piviUndnui against sp<nitaneous combustion, which 
would be possible in tlu^ (tasc* of nitro-glyceriiu^, 
which through (-arc'lessness might not b(‘. (jiiite fre(‘ 
from acid, because such traces of acid would b(‘ 
neutralized by tin* prc'sence of the sodium sescpii- 
carbonate, Kui'ther, if lithofrakteiir is ignib'd, the 
sodium seS(]ui-carbonate is (h'composed into free car- 
bonic acid and caustic soda owing to tbe great heat 
resulting from the explosion, whereby the (juantity of 
dilating gas(^s and pow(T of tlu' explosive* substance 
are considerably increased. 

On setting fire to a lithofrakteiir cartridge in the 
open air, not the slightest trace of smoke is to be ob- 
served, neither is any odour perctiptible. Litho- 
frakteur burns evenly with an orange-yellow Haine 
and leaves a gritty, grtw ash. 

8 
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Tliis ash treated with water and liltennl shows 
oid> a weak l>ariiini reaction, a proot that tlu^ l)ariiini 
iiitrat(‘ (soluhh^ in water) contaiiUMl in tlu' litlio- 
traktcin has l)e(“n completely decomposed on hurnin^S 
harium silicate hc'in;^^ I'oriiK'd, and tht' mtroLjcm of 
the nitric acid in the original harium nitrati' lias 
licen hhcriitcd and has (WercHod its (ixpansne power. 

Moreover, tluu'e is no snljihur comjiound to l)t‘ 
found in tlu* iiltrati'. On treatin'^ the residue with 
liydrochloric acid ther(‘ is no de\elopment of car- 
l)onic acid; a V(‘r\ faint reaction for sulphurtdti'd 
hydrogen is percept ihl(‘ d’he small amount of 
su!})hur has also Ix'cn diss]])ated 

Th(‘ remainin/^f organic suhstanci's ha\e, on hurn- 
in^, ])artly hastened this decomposition, and owinjj; 
to till' formation of their own ^ases liavi' advan- 
taj^^eously incr(‘ased the explosive powiu’ of the I'X- 
plosive sul)stanc{‘ 

If tile c()m])ositi(tn of hthofrakt(‘ur is more care- 
fnlly examined, it will Ih' found to contain praeti- 
esilly the saim* suhstaiiees as m hlaek ])owder, mixed 
with dynamiti:. Instead of tlie potassium nitrate in 
the powder, Iririnm nitrate is m tins ease* suhstituted. 
Tlie numuiiine suhstanei's supply th(‘ earhon, wdiile 
nitro-^^lyeerme and mtiisoria! earth (ineredients of 
kieseleiihr dynamiti*) make up the other part of 
the e.v plosive. 

[ uthofrakttuir can, tliereiore, he eonsidenal as a 
cimneetiiit; link hetwiaii powder and dynamite, and it 
is so indeed. On the one liand it possesses in an ex- 
plosion the drivin^^ foriri^ of ciinpowder, and on tlie 
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(>lli('i‘ lijiiid the s]iati(‘nn^ foj'ce oi dyniiimte, and for 
(]h s(‘ rf^asons it is in all casrs prel'eJ’abli^ to tlie otlier 
two wIk'ii a more lunivin^^ and shatterinj; tlian crush- 
ing action is dcsir(*(i in rock blasting, d'he deveJo])- 
nient of <^fases dui-in^^ the burnin^^ of lithofrakteur 
IS slow, a]id acts without anv’ loss of powei' tlu’ouj^li 
some distance on tin; resislanet' ottered it. 

1 jitbofi'akt(iur is hi^ddy msensitne to strong 
pressure and siiock A Indict sliot through a 
lithofrakh'M r cartridge doi's not cause ignition. A 
boinbsliell charged with ddO g was tired off and on 
sinking dal not burst A tin containing 2-0 kg. of 
litliolrakleur was shatterc'd on falling from a height 
of -i() ni . but did not e.xplode bowevi'r. On the 
otla'r band iitliofrakleur (exploded by a lu'avy blow 
(if iron on non. 

According to Luckow, tlu‘ best (juality of litho- 
Irakti'iir should have a capacity of si.x or sevini tunes 
the aiiioiint of gunpowdia*. hAperiments which 
wt'rt! carried out with dynamite and lithofrakteur 
showed the following results: - 

A cai-tridge charged with -JO g. of iithofraktinir and 
ignitiid indicahal on llu* l>risaiiz nu'tin- hj-'jb , and 
a cartridge (diarged with 20 g. dynamite N-bO'. 
Another cartridge with 20 g. dynamite (with 75 per 
cent mtro-glyct‘riiU‘) indicated 11 -50 on the other 
hand a cartridge of lithofraktiMir of 27-25 g., that is 
with the sanu' nitro-glyei'rinc contcuits, indicated 15 " 
on the Jhisanz meter. 

'rill' grea,t('r action in thi' case of lithofrakteur 
wdth the same a.mouiit of nitro-glycerine in the 
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cai-tridjTes, luusi ihorcforo 1)0 attributed to the otlu^r 
added substances, where])y (‘vidently litliotrakteiir is 
distin^HiislK^d from dynamite. 

More often than not it lias betui observed that 
dynamite cartridges, particularly whim they are lon^^, 
only explode parti \ so that the lower part which is 
further from tlu^ percussion cap nauains unburiit ; 
or in blastm^^ operations without a bore hole with 
loose tain] )i^l^^ jiart of the cartnd^^e is hurled away 
without explodm^^ and is, therefore, without (dfec-t. 
d’his has not b(‘en found to occur in the ease of 
lithofrakteur osvino to tin* easily inllammable sub- 
stan(*es dispersed tlirou^diout tb(‘ whole mass, and 
its not t(»o rapid combustion. 

A further advanta^u^ of iithofrakhuii’ ovtu* dyna- 
mite IS that in damp and rainy weatluu’, when I'X- 
])losiV(' material must be used wutbout casin^S it can 
always lx* ma<te ex]>lodt* whereas in a similar case 
dynamil(‘ sonu'tinK's lads. 

Anotluj' composition of lithofrakteur is ^iven as 
follow s 

ol-O parts nitro-^dycerima l4-7u parts barium 
nitrate, jiarts manganese, *2 parts soda, 2 parts 
borin^Mlust, 1 jiart bran, 7 parts sulphur, and l(>-7r) 
parts kies(‘l^mhr. 

2. KoloniaJ l^xrdrr . — In the, same way as litho- 
frakteur may be considered as a kieselt^uhr dynamite 
mixed with in^^redients of gunpowder, so kolonial 
pow'’der is a somewhat modifiiid form of black powder 
mixture imjin^gnatcul with nitro-f,dy(;erine. 

Kolonial powuler was introdiiccid into comnuu'cial 
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use by Wasseiiulir, ol* ('olof^ne. I^'reslily iiijiiiii- 
f{ictured,it ^ave splendid n'sults. Alter ex])eriincnts 
at l^onii the prepiiration, under bivonriible cireiiin- 
stances, was said to have an action five to six times as 
strong aso]‘dina.ry powder. On l)(‘in^^pnt by lor some 
tiint‘ it was 1‘ound tliat tb(‘ nitro-^dyeerine se])ai‘ated 
and then'by its use was attend(‘d witli daiiner. Kor 
tliis j'c'ason it lias not l)(H*n manubictiired tor many 
years now. 

d. Jiraifi's E.rpJosirr Eowdvr . — ddiis powd(‘r is tin* 
invention of tb{‘ ]^n^^lis}i minin^^ (Mi^nneer, \V. Jb 
Brain, and consists of (>0 per (UMit of a ('omposition 
eonsistiiJij^ of jiotassium cblorate, potassium nitrate, 
eliarcoal, and oak sawdust and 40 ])er ctmt of the 
same explosive* oil. 

44ie force of tliis (‘xplosive may be taken as t2o- 
dO per ctmt ^o’eater tlian tliat of a similar wei^dit 
of dynamite. It is cliaraeteristic of this explosive' 
tliat its aedion incre'ascs m proportion as the' resist- 
ance and liardness of the material to be lilasteul in- 
creiase. In the basalt epiarries its actimi is a 
tremendous eine, as expe'rime'iits in tlie^ Aefrian basalt 
(piarry near Obe'rkassel in the Siebi'nj^eliii'^e' have 
proved. On the eitlier hand its action in Loess is 
veiry sli^dit as the mass is toe) loose ariel soft. If^mited 
with a ejuick match but witlu)ut a jieTcussion cap, 
the peiwder burns ejuickly with a reel fairly sme)ky 
flame but witheiut expleidin^. 

4. -Whereas tlu^ three kinds of dyna- 

mite which we have been di.scussin^ may well be 
considered as mixtures of nitro-glycerinc with chcmic- 
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ally a(!iin^^ ahsorluMit, tliat is dynaiuiir with soinc- 
what DiodifK'd roinpoiu'iits of hlacdv povvdiT, tlu' 
followin^^ kinds <)f dynaniifc arr luixiiirc's ot wood 
su])stan(*(.‘, that is nil rated wood siihstancc' wii li iiitro- 
^ly(*(‘niu' to vvliK*]) sonK'tioics an o\v;j[('n (‘ari’ici', c.}j^ 
saltp(‘tr(\ IS addl'd. Tjii^niosc is wood lihi-c ini])i‘('^oia.t(‘d 
with nitro-;^ly(*('nn('. It was invc-iiti'd hy Jiaron \on 
Triitzsclih'r- h'alkrnsli'in in Miii 4 < 4 elslu'ini near l\o- 
p('nik. 

5. 7)//^/////. - 'J’his was iiivcnled hy Did mar :i lid is ii 
niixturi' of nilro-^lyci'niu* with sawdust, or wood 
iiiali'rial Iroin ]»a]H'r lacton<‘s. pr(‘\ loiislv treated with 
a niixtiiri' of nitrie and sulphuric acids, or oiiI\ im- 
])rc^uiat('d with a. solution of potassium nitrate 

])ualin IS a vidlowish brown ]M>\\d(>r with a, spe- 
citlc ^U’avilx of i-O’i In the opi'ii air it burns with- 
out cxjilodin^c Y(‘t it is more si'iisitiM* to lilow, 
shock, and tire Uian d\namitc and lithofrakt cur. In 
particular it was ohscr\(‘d that on borm;^ out tlu' 
cartrid<j[c for tlu' ]mrj>osc of insist m^f the percussion 
cap accidents occiirri'd. Now special fusi' eartridyes 
are sup].hed which are liollowed out for the reci'ption 
of the capsule. 

T^mition of dualin is best ^obtained by mi'ans 
of a stroiifj^ jicrciission caj), but in a dr\ phiee and 
with solid tamping a fus<> would 1 k‘ suflicii'iit. 

Duahn cartridge's a.re covered with water-ydass in 
order to proti'ct thoni a^saitist dam]). 

T4ie disadvanta'^es of dualin as com])ared with 
dynamite consist in the ^n-eati'r danj^'er attending its 
manipulation and its lesser specitic ^u^avih, the 
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ii]» iiJiK'h more space, and a(5(u)vdin^ly 
tli(‘ hnrc holes have to he made mueli \vid(‘r. Also 
wood iihrt' is not siieh a ;^M)od al)sorl)ent as kiestd^ndir 
and theret‘oj-(' stron^iM- (‘ast‘s are necessary. 

S(‘])astin and sei'ranin explosives aiv, pj'ohably, 
similar mixtures to dualin. 

(). (V7////n.sT J){/nfnnifr . — 'Phis was invented hy the 
fornu'i’ K.K. Austrian I^n^^meei-in-t diiid' d. Traiizl, 
and has as ahsorheni of nitro-^dyec'nne speciaJly pre- 
partMl wood hhri' material. Tt eomhiiu's all the 
ad\anta;4es of kie.sc'lj^uhr-dx nanuU' w’ith the ad- 
vanta^^(' of ^mn cotton ol hein^ ms(‘nsitiM‘ to water, 
ddie jK'euharlv tri'atc'd wood materia] is a thorou^ddy 
siiit.ihle ahsorheiit, which ahsor])s 7(l-7d ]K‘1‘ edit 
( \plosiV(' oil. 

ddiis ('xj)losive in eontaet with waU'r remains 
stable in composition, and aft(‘r pressin^^ out and 
dryin^y regains its fornu'r ])ower. 

7. Dj/namitrs 2, H, af«l 4. — 4'liesi' are mixtures 
of salt])(‘tre and carbon ih'rous substances (as boriiif^^ 
dii.^t) wliK'h serve as absorbents of nitro-^lveerine. 
44iey are W(*ak(‘r than ‘,^‘latine-dynamite, ku'Sid^uhr 
dynamite No. I, and (adlulose dynamite. 


4’lu‘ composition of these 

dynamites is ^dven 

follows; 

N<i 'J N<» M No. 

Nitro-^Hycerine 

hO 70' 50 

Kaisel^ahr 

10 

Wood material . 

]() 20 15 

l^arium nitrate . 

20 10 3u 


On remaining some time in water the nitro- 
^dyed'iiK' s(‘pa»'att‘s (as in the case of dynamite No. 1), 
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and the absorbent (salt|»etre and boring dust) is 
rend<'r(‘d ineoinbustilde and non-e\j>]osiv(‘. Tf ex- 
posed to th(‘ actioji of tlu' water for only a sliort 
time, as is mostly the case in mmin^^ it rcanains 
(juite unchan^^(H]. 

All char^ms of d\namit(' 1 , li, or d which ai'i' 
used under water slioiild b<' protc'cted by water- 
]>roof casin^^s. Tins is ncd necc'ssarv in the case 
of ^^^datine dynamite and c(‘llulose dynamite. 

The more dynamites ‘J, b, and f contain of th(' 
absorbent- and the contcait of tin' latt('r increases 
as the number ^^oes hi^dier, wliihe on the otluM' band 
that of tiui nitro-^dycerine decnaisc's — tlu- sti(>n;^u*r is 
the action in an explosion. ( •onse<jU('ntly, th(5 sti'on^^ 
kinds of dynaniit(‘ Xos I and 2 liavc a, more ])r(‘akin^y 
and tlio weaker kinds of dynaniit<! Nos. 3 and I a mori' 
(naishin*:^ action, similar to powdiu’. 

It is ]ust tliis j^naidation in tlu' action of the d\ na- 
mites [, 2, and -I which reiid(*rs th(‘ir use sit valuable, 
ddie ('ases in which_, m the jiractice. of blastin^y ilyna- 
mites 1 , 2 , 3 or 4 should b(‘ applie.<l, arc* accurately 
indicat(;d by tin* kind of action it is desinal to 
produce. 

S. We now come to those dyriamiti'S wlilch are 
jiroduced by amalj^uimation of ^mn cotton, collodion 
cotton, with nitro-«(lycerine. 

Trauzl has conducted (‘xpcriiiKaTts witli ^mn (;otton 
impregnated wit! 1 nitro-glycenne and wliicli is known 
under the naim^ of gun-cotton dynamitce He found 
that this mixture, winch can be handled and storied 
without any danger^ has a highlyA\xplosiv('. 'action, 
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will) a wat(’)' coiitnit of 15 pm- cent, if i«;nited with 
a stron^^ J‘iis(‘ (inatcli). A inixtiin* of l'>\ ])arts nitro- 
‘^dyc'oriiic, 125 parts of ^nin cotton, and -J parts of (;arbon, 
after iiuinersion in water for four days absorbt'd 15 per 
c('nt of the latter, ])ut coidd, liow'ever, be made to 
explode' easily with a stron;,^ fuse. 

The inanilest advanta^^t's of this ^oin-cotton dy- 
naniih’ I'e'snlted in an atteni])t l)ein,i(niade to]n'oduce 
an explosive.; ceanjiosition i\'ilh collodion cotton and 
dynamite. In this manner explosive ei'latine (^^n-la- 
tiiK' dynamite) was discoxeivd. which was de'stineu] 
to hi'in^f about a ^n‘eat improvement in the' production 
(d‘ ('Xplosive s. 

Idle production of explosive' e(>]atinc is based on 
th * fact that the' lower cellulose nitrate's such as the 
collodion cottons containin^^ S and 9 nitro ^U’oups are^ 
soluble m ether. As nitre)-^dye*erineis also an este'r, 
them e'ollodion cotton will be dissolvenl bv it. (Imso 
(juently, cejllodion entton forms a most perfect ab- 
sorbe'ut for nitro-^dycerine' : it is itse'lf ju’actieallypin 
ex])le)sive, but it also meahlieis conside*rabl y the pro- 
perties of dyjiamite. Oiu'-half peT ce'ut of collodion 
cotton is suilicient to cojivcrt the'jiitro-^lyeairine' into 
a thick, j('lly-liko mass, ajid S pei- cent, as is «^u'ncrally 
used Ibi' the jirodiiction of explosive eelaline, e'n- 
ables the' jinxluctieui of a touj^di, solid, and he)rny 
like be)dy which can lie cut with a knife and 
moulded, whereas the best kie'sel^mbr can only ab- 
sorb at the most SO jier cent of nitro-^dycerine. 

For the preparation e)f expleisive ^udatine, nitro-gly- 
ccrine is heated m cop])er pans and nitrated cotton is 
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mixed witli it l)y liand until a solid mass is formed. 
Tliis remains from three to six liours in tin' pans, until 
the mass has tahum on an entirely Iransjianmt a]>- 
])earane(\ the \vat(‘r under the jians ^^hl(dl has scu'ved 
for healin <4 from htanj^ eontimially chiin^i’d 

duriii^^this time. It is then stored m a room lu'att'd 
to o()'. Alter this tin' ^(datim' is plaec'd in speeially 
eonstrueted [in'ssc's where it is formed into saaisa^i's, 
and it is treati'd in tlu' same \\a\ as the dynamite. 
In oi'der to rendi'r it insensili\e to Mohait shoeks 
for instanee. i^mn-^liot -it is ^i\en an addition of 
eaiiijdior for wai purpt»st's. t)l (*ours(', m this 
east' sjieeial fuse (*aitrid|;es an* neeessar\ loi’ ('X- 
plosion purposes In the pla(*e ('aiiiplior, jdteh, 
resin, aniline', di]»henylamine, tannin, etc., hast' ht't'n 
]H’oposed. 

(feiierallv e\[)losive gelatine iseomjiosi'd of h‘2 ])t'r 
(•('fit nitro-; 4 l\c( rim* and Is cent collodion cotton. 
Sonu'tniies a small percentage of t he latter is replaia-d 
hy salt[)etre. 

As explosive* erlatuie, wheii stoied, souu'time'S allows 
the nitro-^dye'crme to o()/.(' out, and is of no particular 
stability, e(>hitin(‘ dxnamite is mostly use-d lor hlast- 
ini; purpos< s 

(icldtinr Di/mniiitr is manufactured from nit ro-ffly- 
cerine and ahoui. :> per cent (-ollodion cotton hy heat- 
in^^the foriiK'r in (a)pper jians with water at ‘.)7 up to 
od Or 1)0', and ttieii the nitro-cellulose* is mixt'd in by 
hand. After an hour's heatin^O a svrup-like* mass is 
formed with which the zumic ])owder, (aunposed of 
saltpetre, horiii^f dust, and soda is amal^^amate'd. By 
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nu’jins uf a Kausa^i' niacln'nc with a. drivin^^ son^w, 
th<' ^('laliiu' flyiiainitc' (*aiinfl^^(‘s aiv forim^d, 

J^'or tlic production of gelatine dynanntc special 
km a.din^^ jnachnu^s arc (‘iijpIoy(‘d, the construction of 
which is shown in (> (p. ‘241). It consists of a 
wooih'U frame u, on vvliich a. fals(‘ hotloin /» (‘an hy 
nuMUs oj twos(‘rcw shafts r Ix' moved hi^dier or lowei*. 
41i('st' ciitch with nuts </ into tlio side walls titti'd 
into tile base a>nd c<nitinu(‘ ipiwavds in plain shaltinj; 
to which a hevel wheel r is tixed. A shaft V tixc'd 
al)o\(‘ the apparatus hv means ol two counter hevel 
whei'Is catelu's iiitn the shalts. Jh turning the crank 
// tlu‘ false hotlom IS raisiMl ( )n it tlien' is a copper 
pan / on hair whtals witli a water jacket /. At tlu' 
top the wooden frame (*arries a si'cond shaft h with 
a ll\ w'he('l, tw'o discs ///, n and two Inwad wheels o. 
ddii'se cateh into tlic c.ounter- wheels /> which are 
ii\(‘d to two shafts tj, carryiii}^^ lin^ua'-shaped mixin;^ 
win^^s r placed cross-wise. 4’h(‘ work is then carrii’d 
on ill such a inanner that the axh' with tlu' douhle 
])an is pushed on totlie falst' hottmn, where’ hv / it is 
warnu’d to lO'-oO (\, and pushed upwards until the 
wun^^s dip, ami tlu’se are then set in motion After 
about an houi’ the ojieration i^ linislu’d .Also tiu’ 
well-known Werju'r I’th'ideu’er kneadinj^ macliines 
an’ used. 

(lelatim' dynamite Xo. I, wliicii is ^umcrally used 
for hlastin^r work in (Termanv, is com])osed as fol- 
lows 
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IVr rent. 

l*i-r eeiit. 


Pet cent. 

05 (iclatiiu* j 

( Dti-lo 

1 5 -So 

Nitro-^dyceriiie . 
Collodion cotton 

02-50 

2-5 


{ 

Sodium nitrate . 

2(;-25 

55 Zumie po\vd(‘r 

2] 

Sawdust . 

H-40 

1 1 

Soda , 

0-35 




100-(){) 


This j^^clatinu (lyiiamite is ('all('<l (.xrlif^iiit. 
hi hhi^^land ^elatinr (Iviiaiiiitc is |>n'|)ar('(l with 
SO per cent j^rlatiiK* and ‘20 ]ht c’<‘nl zuiiiic powder. 

Idle W('ak('r kinds of dynamite, Nos. 2 and 0, 
are composed of— No 2, lo ])er cent ^(datim^ and 
55 p(‘r (uait znmie ])owd('r ; No. 0, 1 I per (‘('iit iiitro- 
^dyetM’im* and SO per cent zumie powder. 

Zuniic ]K>\vder is prepared in tlie follow in<^ 
manner : — 


70 per cent Sodium liitrate 
15 ,, Sijl})hur 

11 ,, Charcoal 

I ,, Soda 

Particularly stron^^ dynamites are obtained by 
an addition of ammonium nitrat(', as for instama; 
ainmon^mlatine, isxtradynannte, etc., etc. 

We have now’ only 0) mention )>ru*tly different 
dynamites wbicb are used in blastin^^ opca-ations or 
are recommended for ns(‘. They ladon^^ to the 
class of dynamit(*s wdtb cbeimcally aetivt' absorlient, 
but cannot wadi be ])lac(Hl in any one of the three 
subdivisions ^dven above, ddiey an; ; — 

Fuhrimatin, invented by Justus Fuchs (in Alt Perau 
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in Sil('sia), which is a mixture^ of iiitj-o-^^lyccriiic with 
a coiiihiistihlc or^^aiiic suhstanct‘ (pivsuiiiahly shi'aring 
wo( )1). 

V(Uito]niUH , composed of 2()-2d pea* cent infusorial 
(‘arth ; 2-d pi'r (‘(‘iii cdialk ; 7 jxu* cent heavy 

spar and up to 70 per (;ent of a solution of naph- 
thah'iic in explosiv(‘ oil. d’his explosivi' was nianu- 
fiu^tured hy a lilumish factory at ()])laden. The 
na})hthal(‘n(‘ was said to arn^st tin* unpleasant fumes 
resultin^f from tin* t‘Xplosion. Tin*, explosive effect 
was j^ood ; however, the smoke and smell resiiltin^^ 
from the dischar^u* of the shot was so unpleasant 
that the workmen at once complaiiu'd of violent head 
and chest pains and for a loiii;' tinn* could not con- 
tmi.e tlu'ir work 

/>7/r,/ /7. invi'iited hy (h 1 tiller, contains 1)4 per cent 
nitro-t^lycerine, I 1 [)ei* ciait wood pulp, 7 per cent 
wood (Inst, JS p('r ce.nt sodium nitrat(*. 

M('(}(utit of Schuckln*!* lY ('o., coni])os(‘d of 00 [K*r 
C(‘nt nitro-^^lyci’Hne, 10 p(‘r caait nitrated waiod, 10 per 
C(*nt nitrat(’d hi’azil nut, and t20 per cent sodium 
nitrate. 

Karho Dijnatnltr of lt(‘id and llorland — 00 per 
cent nitro-^dyc(U‘ine, 10 per cent cork charcoal. 

Karhonii of Schmidt and liichel — ‘25 per cent 
nitro-glyccj’ine, 40-5 piT cent wo(.)d dust, d4 per cent 
sodium nitrate, 0-5 per cent sodium carbonate. 

Stofilf of Schmidt and Jhchel— 08 per cent nitro- 
glycerine, 20 per cent ki(‘selguhr, 4 per cent waiod 
dust, 8 per cent potassium nitrate. 

Ihfuamiiv of Vonges (b’lance) — 75 pta* cent nitro- 





)lV, 

‘JO-S prr (‘(‘iit randomU* ( vvc'iitlu'n'd frls- 
pai), dS p(‘r (TTit (piartz, ()• I pc'r ci'iit iiia^iK'siuiii 
ciiJ-l)()n:it(\ 

Hercules Pturder (Amcnca) dO jx'i* cent iiitro- 
^d\\‘rrint', 4d pci’ cent sodinin niti'iitc, 1 I p(‘i“ ('(‘iit 
wood sul)sta])(‘(.‘, 1 pt'K (‘(‘lit kitclu'ii salt, I p(‘r ci'iil 
ina;4n(‘siuiii carhoiiati^. 

Vidani Piurder ( Aiii«‘i*i(*a) do per (-('Ot iiitio- 
}4lyn'i'itii‘, 5 'j! d p(‘r caait sodium mliat(', 7 }u‘r ('('jit 
sulf)hiii', 10 d ptT ccjit (•liarco.'il 

S((fefi/ Xdro- Pixrdf r lAimairai- Ids si per ('cut 
iiitro-^lu'criiic, Is dd pea* cent sodnmi nitrate, I'J-S) 
f)('r cent wood suOstanc('. 

dudsan Putrdt r (Aniei'ica) d pi'r cent nilio-^ly- 
ctaaiie, t >4 pt‘r cent sodium nitrate. Iti p('r ct-nt 
sulpliiir, Id ]u>r cent canmd coal, 

Afhfs ]*<nrder (Aineri(‘a) — 7d p('r cent nitro-^l\’- 
{•(U-ine, d per c(‘nt sodium nilrati', *21 per cent wood 
tibre, 2 [)er cent ma^^mesium <'arl>onat(' 

Vi</ont (America) 7d per cent nitro-^dyccriiK', 
I })(;!' cent potassium chlorat«‘, 7 per cent [lotassium 
nitrate, 0 p(‘r cent wood substance, d jiei cent mai;- 
JK'snini carbonate. 

Fn addition, particular imaition sboiild b(‘ made ol' 
tfu' so-called vveatber dynamit(‘s 

Tlie tire-damp in coal-mines is a mixtiin' ol' mine 
^Uis (Mi'tbaue ('H^) with at Uaist I' parts of air; 
mixtures wutli more mine j^as a,n' not ('Xfilosivc. li‘ 
siicii a ;^as combination is i^^nited, it burns witli a 
l'(‘arl'ul explosion, and tliis, unfortunately, claims an in- 
creasing numlier of victims eve-iy year. (!oal-dust, 
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jiiorcovrr, if in th(‘ air in a iiiK'ly divided stat(\ is 
easily std fii'e to, and the eonihustion spreiids (juiekly 
and takes on th<‘ ehar.ieha- of an explosion, '^hhc' 
eonihustion of such suhstanei's can also he hrou^dit 
about hy blasting' opei'ations as v\(dl a^s by eai'eh'ss 
handbill: of the mine lamps Idu'nd’oiX', m thos(' 
mines m whieh IheiX' is tlu' da n 1:0 r of fire-damp, or 
of eoal-ilust ex[)losions, tlie ignition of tlu' dynamili' 
ehari:i' should only he aeeorn jilished by nuxins of ele(‘- 
tricitv, and, tlieri, direet exploding suhstanei's, siudi as 
j)o\\d('r, etc., should rmt he used, as these l)urn too 
sl(uvl)', whilst tlu' eoal h(‘<4insfo free* itself, and as lonn 
as theie is a jiortion of the (diar;:e in tlie hoit' hole, the 
open ('ond)Ustion thereof can cause' an ('xplosion. 
'Th. refoix', only e'X plosive's such as dynanntt' of the 
stron^U'st kind sliould lie used, then tlu' dan^e*!* is 
very considi'iuhly minimized, and hy careful (diou't' 
of the char^U', tlu' drawback of th<‘ too vioh'iit 
shath'rin^^ of tlu* coal is a\oided. Mallard and Ije 
C'Jiat(‘li('r found, furtlu'r, that all (explosive' niati'fials, 
the ignition temperature of whiedi W('re undi'i- ±i()() , 
did not i;j^nit(' liri'-damp. d’o these ('xplosive's he- 
loii'^^ all those whicdi (;ontain auinioninni nitrate' in 
lar^U' (piantiti('s, such as rohiirih', animon-^U'latine, 
helht, etc. 

Finally, experinumts liave he'c'n made- ajuirt from 
the proposals of iillin^^ the hore-lioles with water, or 
puttiii^^ tlie cartrid^^cs in eases filled with waU'r or 
sand, in order therelw to avoid contact «)f the air 
with file explosive flame — niixin^^ with dynamite 
soda crystals (U’ sodium sulphate, the lar^o amount of 
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watoi' of crystallization vaporizinp^ in an explosion and 
forniin<;- a sort of water jacket. 

^rhese weather dynaniili's are of tlie lollowing 
compositions : — 

^s’ol)td‘s weather dynamite: — 


Nitro-g]\ oeriiu* .... r>2 ])<■)• (tent 

Ki(‘sel^nihr . . . . .11,, 

Soda crssials .... ‘U 

Ammon-weatlnn’ dynaimh* 

I ]i 111. 

Nitro-glsceikie . . . (j() oO 40 

Sal amnion ia.c . . .10 50 00 


These kinds a.r<‘ l(‘ss c(‘i‘tain than soda-weatlier 
dynamite', and m an (‘xplosion develop iin])l(‘asant 
sal ammoniac fuiiK^s 

Th(' former ajiplies also to 
Kuliin’s ^Veath(‘r'dyna.mite : 



1 

n. 

Ill 

N itro-lum/olgelatino 

. dO 

42 

40 

Ammonnim nitiate; 

. 40 

H 

— 

Aiuinonium snlphati; 

. :)0 

— 

50 


Th (5 following composition for weatlu^r dynamites 
has prov(‘d thoroughly rt‘lia^)l(', as ('veii when using 
1000 g. no explosion resnltt:d: — 

Ouhr dynamite: — 

1 II. 

fjxjilosive Oil . . . 45 40 

• Kieselguhr 1:^1 10 

Magncsiiuii sulphate . . .42 10 

Soda ...... 1 1 
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OrlatiTK.' (lytiamite : — 


J''x plosive oil 

I 

. 38-0 

11 

2 o 

Zninic ])owdei' 

. JH 

10 

AIa;^nesium sul])})ale 

42-0 

04 

Soda .... 

1 

1 


A (Irawhac-k, liowcvci*, of all IIipm* dyuainites con- 
sists in tli(' fact that thi’iUi^di the addition of soda, 
tliat is, owm<^^ to tile waU'r of (*r\ stallisation in the 
soda havin^^ to he; vap()nze<l, ilu' (‘\])losivc action is 
sonn'wlial Icsscncci. Sucli dynaiuitc ini^dit, therefore, 
!)(' loo expeiisisa' in comparison with ordinary stron^^ 
dynannti', tlie use of wliicJi as a riih* offers flic sanu' 
scciirity. 

A ni}H()n(/r/(itiftf' dynamiU' contains: — 


Nitro-i’lyceriiH; 
('ollodion cotton . 
Flour (meal) 
Aimuouium nitrate 


2o-,‘10 ])er cent 
1 

40-40 


These dynamites are much in use, and by the ad- 
dition of cooking" salt tlu' secunty aj^niinst ignition is 
increased, 


9 
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LKA1> (;i;VrKrxll>K IdLYl'KinNK CFIMKNT). 

It has been known jr»r sonir lunr that ^^lycerino 
whi(;h has Ix-cn intiniatj*ly mixed with ])jv»ioxu]t' of 
load (litharge ) msults in a mass wlnoh, alte'r a short 
time, hooomos as liard as stone and can he' Miiployod 
lor many useful jmrjKjscs, hut pai-lieulaiiy for the' pro- 
duction of very resistant ce'iiH'nts. It was lirst 
ascertained hy experinu'nts can*ied out hy Morawski 
that <^dycenne with prf>toxide of lead formed a com- 
bination ol a definite' constitution — h'ad ^.^lyce'ride. 
The lead fj^lyci'ride whicfi n'sults from the mixin^^ of 
<,dycerine with protoxide' eif le'ad, is of the' followin^^ 
e'eunpositiem ('Jl,(HPht).p + ITO and is crystalline. 
The' crystals can he e)htaine_‘d m epiite' a p’tre' form, 
that is, in the sha])e eif very small ne'e-dle's, if te) a 
solutiem e)f ]>re)te)xide' eef le^ail in ])otash-lye' f^dye'eu’ine 
is add eel. 

Tile behaviour eif ^dye*erine' ce'inent on treatment 
witli chemica.1 reiaf'emts was triesd in such a manner 
that ]>arallelipipe'ds of d mm. thie*kne'ss weTe made 
e)(‘ the eauiient and sulemitteel to the action (d‘ differ- 
ent rea^^e'uts. ( 'oncentrated and diluted acetic acid 
easily dissedve'd the ceunent after three henirs’ action ; 
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conctmtrated nitric acid attacks it vc'ry slightly, 
as tlic. l(‘ad nitnitc' which is so difficult to dissolve 
hinders the furthta* action of tin' acid ; diluted nitric 
acid easily causes tlu' dissolution. CVmcentrated and 
dilut(‘d sul])hiiric acid (1:4) behave in the same 
inannc'r as nitric acid. INlnnatic acid, diluted as 
well as conc('ntrat(‘d, has scarcely any (dTect on the 
mass; ])<'ta.sh-lyt‘ soon disinU'j^rales tlu' com])osi- 
tion ; ammonia solution hardly adi'cts it. 

In order to asci'rtam tlu' most favourahh' con- 
ditions lor the [)r<Ktuction of the cement )>etw('en 
protoxide and ^dyciudm', bars \\('re [irt'part'd from 
differtMit mixtun^s of the two suhstanci's and watei-, 
of exactly similar size (*25 mm. lon^^ 11 mm. wide, 
and 3 mm. thick), and tlu'ir solidity dcdt'rniincd by 
su]»portm^^ them at eacli vnd and apply mo wc'i^hts 
in the centre until they broke*. The talile on ru'xt 
pa^];c i^dvcs the* results of these ex])eriments. 

A mixtun* of 50 lithar^a* and 5 c.cni. of oly- 
cerine results therefore in tin* most solid ci'inent ; 
hut it is difhcult to make, as liardeiiino sets in before* 
the mixture* has been sufficie'iitly inixe'd by nie-chanical 
means. It is more* easy to make suedi a, cement by 
mixiiif,^ 5 volumes of ftlyccrine with 2 veilunu*s of 
water and of this liejuid mix 00 c.cm. with 50 g. of 
litharf^e. 

This mass very rapidly hardens and after ten 
minutes is already fairly hanl, and after three hours 
harder than any other ; in the course* of time, how- 
ever, it is excee^ded in hardness and solidity by the 
cement prcpar(*el according/ to Experiment 9, 




l)iluti<m of 

r.nii. 
lier f.0 ti.- 
lead oxide 

1 

I’.ieakinp: Weight. 

; No. 

(Jlyceriiio. 

Vol. of (ilyi’niiio 
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' Itelia'if.ui on liMidenin^. 
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After 
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LKAD (iLVCKRTDE 

Th(' <flvc('rnu' ('(‘int'nt is a yellow or brownish 
mass, winch, ])n‘ss(‘(] into moulds and left in these for 
SOUK' daAS, fills out tlu' fuK'-st ludlowin^s of the mould, 
and IS, tlier('foi‘t‘, vt'iy suitahh' for coin ini])i'essions or 
n'litd's, which aiv' more solid than plaster or ca'iiuait 
casts. 

ddie (‘('UKMit is particularly suitable as foundations 
fo]' o])j('cts which are of considerahh' weij.,dit, and 
wdiich ar(\ thei'i fore, constantly suhjectc'd to blows, 
for this ceiiK'Ut, in spite of th(‘ hardness it fj^ains in 
course of tinua never loses all its tdasticity. I^’ounda- 
tions of st('am en^nnes, stain pin^^ machines, etc,, 
have ila'refoie het'ii madi^ of lead-elyceride which is 
als(/ used f(‘r cementine- stones. In order to cement 
stone.s, the spaces in ((Uestion should hesiiK'arial over 
with, conceiitrat(‘d ^dycerim*, then litharge should 1 h' 
])o\vdei-t'd on to them, and the stom's ti^ditly press('d 
one on the. otlu'r and for sonu‘ da\ski‘j)t under pres- 

SUiV. 



(’IIAITKU X. 

(ILV('KHINK AS SOFTKNlNMi sriiSTAN(Mv 

(.)\VLN(; to its l)oilin^^-])oiiit, ‘^^l^M'orine in itself 

ht•loll>4^, to iliosc snl)st;in('(‘S winch (‘vajHirato with 
j^n^at (iithcultv ; hut it also possesses eonsiderahle hy- 
^n’osco])ic (piahti(‘s, that is it absorbs water fi’oin tlu‘ 
air or from those bodies with which it is hron^dit 
m coiitact. I’lnandore, if a wid(‘ V(‘SS(d coiitainin^^ 
^lyianaiu' is exposed to the air, the li(pud therein 
is mcn'ased heiaiiise ^dycorine dravvs water from 
the air 

If, tlien, a sidistance which, when exposed to the 
air on drying' hocomes hard and brittle, is mixed with 
a suitahk; (piantity of ‘^dycerino, it can he kt‘])t soft 
and sii})])le for any desired lon^d li (d time, and should 
the substance in <jU(;stioii he suhjeid to decay, decay 
can be arresttal if {glycerine is present in lar^u* (puin- 
tities. If ‘^dyciu’ine is used in small ipiantities only, 
dfH'ay of the suhstancii in question can also jire- 
vimted jf m thi^ j^lycerine an antisejitic snhstanci', 
such as carbolic acid, boric acid, salicylic acdd, b(^ dis- 
solved. 


( 134 ) 
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(tLVC'IOHINK for tiir Vrkservation of Ffrs, 
S'l'irFFFD ANIMATiS, AND AnTMAL BkINS. 

A i‘aw aTiiinal skin on exposed to tlie air 

dries, as is known, to a In'ittle hard mass ; should 
the temperature' b(‘ so low that the (‘vaporation of 
the water does ]iot take place rapidly enouf^di, then 
the skin doi's not dry, hut decays. 

If raw animal skins are repeatedly ruhhed with 
f^dycerine, th( n, after lon^^ exj)Osiire to the air, they 
not only do not decay, lait retain their suppleness ; in 
the case of heavy animal skins the suppleness is even 
increased hy glycerine, and the simple jirocess of 
ruh.hiii}^^ thes(' raw animal skins with ^dycerine would 
un(k)uhtedl\ he tlu* simplest taiinin^^ ju’oeess, hut for 
the fa(d that the a[>pli(;ation of ^dycerinefor this pur- 
pose is precluded on account of its soluhility in water. 

For instance, if a skin whiidi has ]>een rendered 
suiiple hy imprej^mation witli glycerine were plunged 
in water, owing to osmosis tlnu’e is an exidiange be- 
tween the liquid contained in the tissue of the skin 
and the licjuid outside, and in this manner the gly- 
cerine is extracted again. 

If, therefore, glycerine cannot Ih‘ considered as a 
means of tanning in the real sense of the word, yet 
it can he us(*d with extraordinary advantage in cer- 
tain cas(^s for the preservation of animal skins. 
Furs, and notably valuable furs, are mostly obtained 
from small animals (martens), and only tanned with 
difficulty on account of the great care to be exercised 
in connection with the hair. 
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III iiKist casi'S people are coiiti'iit with rubbing 
tiu' Ib'sb si<b‘ of tlu‘ i'ur with alum and e(K)kin^^ salt, 
and aeeoi-din;4ly ^^ivc* it a sujierfieial wbitt‘ tannin^^ 
Fill's treated in ibis nianiKM' bii\(', however, two 
drawbacks — tlu* skin, in spite of the fact that it is 
not very thick, is jirittb', becaiis<‘ softi'inn^^ tlu'n'of 
by inecbanical m(‘ans ifullin^o can not ])e resortt'd 
to, owin^^ to tb(‘ car<‘ with which the hair side mast 
lu* treated ; or it cannot ht‘ })roceeded with m such a 
manner as to render the skin (jmte supple. 'Jdii' 
si'(*ond drawback, which in the case of some lurs 
is noticeably unpleasant, is the smell ])(‘cuhar to tlu* 
animal from which tlu' fin is olitained. 

lloth drawbacks can h(‘ rem(‘du*dm a V(‘ry simple 
manner, if the presm'vation of tlu* fur is acci)m[)lishi.‘d 
by iiK'ans ol ^dsciM'im*, and this is carru'd out in the 
following maiUK'r:— 

The skill is tirst [ilaced in waha* in ordia- to render 
it su[)ple, and is then waslu'd in either a soaj* or soda 
solution in order to remove fat or dirt and to con- 
serve- the hair sale in all its lieauty. After this 
treaitmeiit tin- fur is rejieatedly rinsed in water and 
is then placial, the hair side downwards, on a table 
and the llesh side is then manipulated with the in- 
struments as us(‘d by tanners for tfiis purpose* and 
all jiartudes of flesh and all hard lumps in the skin 
removed 

Ait(;r comj)l(‘tion of tins work, tlu' skin is rubbed 
on the flesh side with coiuauitrated ;^lycerine, in which 
boilc acid has been dissolvt-d ; this rnbbinj^^ is repeated 
^ wo or three times and the skin is then hung in a room 
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to dry. J\y iiK'iins of tlio WiLsliin*^ ]mK*(‘ss, tlio skin 
is tliorou^ddy sojiki^d tiirouol, and tlirou^di with 
water; as soon as the ('one(‘nti‘at(*d ^d\'ei‘i’iiu' is 
ap|)li(‘d to tilt* tlesh si(h‘ of tli(‘ fur, tlie action of 
ositiosis s(‘ts in iind tlu*, wlioh' skin is th('n iinpre^^- 
nated with adilut(‘d solution of ^dyci'rine eorn‘S])ond- 
in^^ to tli(' water contmits th(‘rt*of. 

If tli(‘ skins luin^^ in dry air, tluni the water is 
allowt'd to ('va])orat(‘ until th(‘ ^d\eerin(‘ is so c.on- 
centrati'd that no more water (‘sca])es ; tlu' wlioh' 
tissue of tlie skin is now so ini])re^mated with ^lyeiM- 
ine that it will always remain siqtplt', and is 
thoroughly proleeh'd a^uiinst d(‘ca\ hy the stron^^ 
antis(‘plie action of the boric acid, 

Ir onl(‘r to mask ihe faint snu'll whicli some furs 
ev(‘n aft(‘r repisated washing' do not los(‘, insti'ad of 
ordinary ^dyceriiu', sucli ^dycerim* should ht‘ us(m1 as 
is slightly p(‘rfium‘d with a not too \olatil(' sweet- 
smelhn^^ substance sucli as amliei’^ris or nutnu'^ oil. 

d’he fur treated in this manner, on tht' flesh side 
lias th(‘ ajipearance of a. fr(‘sh skin ; if itisdi'sired to 
impart to it the a})])earaiice of tawed leather, this 
can be accomplished in a v(‘ry sim])l(‘ maniK'r hy 
spreadin^^ ov(U’ it a c.ol l solution of aJum or aJiiminium 
sulphate, leavin^^ it to dry and then dalibiii^ it over 
with a sponge dipjied in ammonia. In this way 
the aluminium hydroxidi* is s(‘])arat(Hl from the tli'sh 
side of th(* skin, which thereby has the ap])earance of 
tawed leather. 

In the same manner as for furs can be treated 
tlie skins of animals, which are to be stulTt^d, such 
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as birds, and this process is particularly valuable ior 
naturalists wlien travellin^^^ \vbf> are not able to 
stud iinnu'diatcdy the skins of animals and birds 
cau^dit. If the fresh skins are treated with ‘^dycerine 
in which for this purpose* salicylic acid insU'ad of 
boric acid has been dissolvt‘d (on account of its power- 
ful preserving action) the*!! tin* skins or birds can, 
as soem as tliey are drit*d, bt* packed in box(*s and left 
tliere as loii}^^ as desired. If the bird is to b(‘ stutfed, 
thtiii it is quite* supple* and much trouble* is saved 
which would bt* otlierwise occasioiu*tl by the* soften- 
ing^ of the (lrie*d and stitf skin. 


(ii.ve’imiNi'. i-'oH 'rjiF, 1 M;j:si:kv \ rioN of wholf 
A.mmai.s. 


(rlycerme* is also of imptirtane’t* to the* natui*alist 
from aindher point of view, and therefore* we* touch on 
its value* tor natural histe)ry ]uirpost‘s. It is kneiwn 
that semie animals pivserveel in ale*ohol beiceime ir- 
r(*e;o^mizable! in the cenirse e>f time, be*t‘,ause* tlie 
alcedit)! dissedves the fat in the* hotly anel destroys 
the colemr. 'This is ])articularly nt)tict*able in the 
case* of some beautifully colemred st*a weirms and 
fish whitdi shrink m alcedied and e*ntirely lt)se their 
ceilours. We have' Ibimel that ^dyce*rine* whicli is 
suflicir'iitly diluttiel with water, in e>reler tliat the 
''e‘ry wate*ry boelies e)f wtirms and edhe'r meilluscs as 
well as of fislie‘s sheuild ne>t shrink by the^ absorp- 
tion e)f tlie water, is eminently aelaptabh; for the 
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pro^scrvation of such animals. For tliis purpose we 
pre])are a preservin^^ Iluid accordin^^ to the following 
method : 

OlvceriiK' ..... i^OO 

Water HOO „ 

Sal if! Y lie aeid . . . . . 4 ,, 

Tlie j.,dycenm‘ and waten- mixtnrc is placed in a 
bottle into which llie ])owd(!r like salicylic acid is 
shaken, and for a week the bottle is shakciii several 
times a day. 

Th(‘ salicylic acid, which is more t!asily dissolved 
in a li([nid containing ^lycerini! than in water, dis- 
solves in th(‘ diluted glycerine, and this after it has 
bec'ii filtert'd can tlu'ii 1 k‘ us(‘d for th(‘ pri'servation of 
animals. 

The use of this liquid fur th(‘ preservation of 
animals has the followinj^ advanta^^es : The animals 
remain completely preserved in sliape and colour, 
both the ^dyc(!riiu! and the salicylic acid jirotect them 
against decay, ^hhe jire-servin^^ liquid does not evap- 
orate very much, and thend'ore the sealiii'^^ of the 
vess(!ls is not so troublesome as in the cas(‘ of pre- 
parations pres('rved in alcohol. If a vessel is so 
badly clost'd that after a short time a noti(!eable 
quantity «)f the ])res(‘rvation liquid has evaporated, 
then all that is necessary is to replace the evaporated 
liquid by clean water and t{» h(‘rmetically seal the 
vess(‘l. J^'ormaldehydt! (formalin) can be substituted 
for salicylic acid. 
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(iLY(’j:i{ixr. Api'lii:!) to Mi('f{()S(’()i'V. 

(ilyceriiK* is Jilso (‘iniin'iitly siiitaMc tor pnrjtosi's 
of iiiici-oscopy, not only lor tlit' [irodiiction of micro- 
soopif prt‘[):irations wliicli iin* to ho prcsoi’vtMl for 
sonu' tinio, but also for tli(‘ pur]U)s(*s of obsca'val ion 
uikIo!' tlio nii<*rosco])(\ 

Asa liijind of very strong Ji^^Iil-i-ofractin^ ]>i-oporti('s, 
j^dyccriiU' can lx* used with advanta^^c in ('onnc'clion 
with [>r(‘ pa rations which ari' to ht‘ ohst'i'vi'd in tj*ans- 
n:itt(xl h;^dit, but wlnrh do not p{»sst‘^s llic O'tjuioM! 
dc;^u-('c of trans])ai‘(‘nc\ to allow the satisfactory 
jiassa^x^ of th(* li;,dit. 

For this purjiosc only one drop of ;;lyc(a'ine iu‘i‘d 
he placc'd on the stand and the object to Ix' jilaci'd 
under ohs('i‘vation should ]x‘ dipjX'd in tlx* ^^dyceriiu' 
If th(' obj(‘et is a tissue containing' wati'r, it is all 
the same wludln'r of animal or plant orison, tlu' 
^dycerine owin^' to the action of osmosis tills tlx* 
celF and v(‘ssels in a lew six-onds and in this manner 
microscopic pi-eparations are o]»taim'd. 

if tlx^ jireparations are soft and contain miudi 
water, the <j^lycerine, to be us(‘d should not lx* too 
concent rail'd, as it may (!asily bappeii that on ac- 
count of the water-absorbing' ipiahty of tlx' conct'ii- 
trated ^dyce,rine, the soft parts of the jirejiarations 
may be altix’cd. 

T^'or the pri'servation of iiiicroseopic ]»ri'])arations 
'dycerine l^ much ust'xl ; the object in (pU'stion is 
jilactxi oil a ^dass plate furnisbed with a rin^' of 
microscope lac, and by nu'ans of a ^dass rod di] ipt'd 
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in ii of tlu* li(|ui(l is placed on tlie 

object and it is then covi'red in tin- usual manner 
with a ,^lass cov(m\ 

As _L,dyc('rin(' ncvi'r drills, and at tlie same time 
prev('nts dccom]K)sition of tin* objt'ct, tliis simjile 
artifice will sntiicc'to |»r(‘serve tlu' most delicate plant 
and animal ])reparation witlinul any alteration what- 
ever 

In a stdl inoie pi'rfect mannei’ tlies(‘ microscopic 
])i‘('parations can b(' prt'servi'd b\ eiiclosin^^ t)u*m in 
jjjlyca riiK' ^I'latnu', and W(‘ will dcanonstratc tin ; 
])ro(*i‘ss when disciissin^^ tlu' preparations made of 
glycc'rnie and ^a-latine. 

(-lnv( ijaNK usKi) IN THK M VNi’KACTrin-: of Ijk\thfi{. 

In the manufaclun' of leather, and ])articulai'ly in 
those liranches thereof dealin^^ with the manufacture 
of chamois and tawt'd h'ather {(jlarr kaither), st'veral 
litjuids arc' usc'd which have' the ohjcHd of impartinf:^ 
to the' Ic'atlier tliat hi^di dc'^ve of supphmess whicli 
is recpiired in the case of chamois and tawed Ic'athcT. 

For th(^ purpose of chamois leather tanning, a 
liquid is used which js known as “ dt^^ras’' . A part 
of this dc'^Tas is obtained by (‘ndeavoiiriii^^ to c'xtract 
from the h'athc'r treated with oil, the excess of oil, 
this is done liy fullin^^ ; another part, and the p’eater, 
is obtained liy lioilin^ grease in a solution of potash 
or soda, and constantly stirring the mixture. Idie 
solutions of potash or soda have the quality of 
bringing the grease into emulsion without disinte- 
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it. Tfi(‘ f^avaso is diA'idcul into voiy fine 
dro])s whicli float about in tlu’ li(|ind and ‘jfive it a 
milky apjx'arance. 

Uy repeated treatment witli d(*<i;ras, a certain de- 
jjfree of suppleness is ^qvem to cha-mois l(‘atli(‘i-, and 
presenc(^ of alkaliiu' substances pi-events any specific 
odour du(' to rancidity, as tiu' ina* fatty acids ri'sult- 
in^^ tlu'refrom are at once' bound. In spite of tins, 
ebamois b'atlK'r has a cbaracb'nstic smell, vi'iy prob- 
ably due to small (juantities ol volatilt* fatty acids 
which cannot be bound by lh(' alkali. 

As the ap])lication of de^q-as only ri'sults in tlu' 
suppleness of the leatlu'r, this prejiaration (am b(' 
entirely substituted by glycerine : om* application 
of ^dycerine to tlu' chamois haither (it must be 
rubbed in as lon^^ as the l(.'a.tber is wet) (piit(‘ do(‘S 
away with the treatment with deyq-as ; the h'ather is 
hereby rendered supple, without al'ttT some lime as- 
sumin^^ a stron^^ lalour or darkenin<^^ as is mon* or 
less the case with leallu'r which has Ixaui tivati'd 
with (b'^q-as. 

For this and otln'r similar purposes there is no 
need, as will be seen, to us('. hij^hly puriti(‘d ‘.glycerine 
which is absoIut(‘ly colourless and odourless, but a 
product may Ix' usc'd that has simjdy Ixx'n obtained 
by means of distillation, and which dotis not need to 
be (xdourh^ss and odourless. With re^^ard to the 
latter quality, it must lie remarked that there should 
be no snu'll of acroh'in, as this substance even when 
largely diluted has a very objectionable (niour. 

Tn the manufacture of tawed leathi'r, so-called 



GLYCERINK AS SOFTKNTN(J SUBSTANGK U?y 


alum leather and ghicr leather, de<j^ras is substi- 
tuted by the so-called “ food I’his consists of 
several very dissimilar substances; f(‘riuented grain 
(groats) and bran arc* very often mixed witli grated 
calf’s brain and the skin is then imjiregnated with 
this “ food 

In th(' manufacture of ghfcc l(‘ath('r a similar 
“ [ood ” is moH' often used which contains yoke of 
egg Tlu‘ doping of skins tamu'd with alum is ac- 
complished by treading with the feet or kneading 
with the hands m a Rat vat filled with tlu' “food". 

Chemically, fhe brain and yolk of egg show a 
certain similarity because both substances con- 
tain a certain (piantity of glyc,erine in addition to 
the fat, in tin' foi*in of glycero- phosphoric acid^ and 
in tln^se cast's in addition to the fat it is the gly- 
cerine which iiufiarts suppleness to the leather. 

The “ doping ” which consists of yolk of egg is 
fairly expensive, therefore manufacturt'rs of bleaclied 
(tawed) (flare heather must sell the white tT' egg 
which comes away with the yolk, either to printing 
works or to man u fact urcu’s of alhumcm. As also in 
this case it is thc^ glycerine to which the action of the 
doping belongs, this substance can be easily substi- 
tuted for thc^ yolk of egg. 

Glycerine (;an best be applied by spreading the 
tanned skin out on a table, so that the side to be 
dyed should be underneath, and the c'ltlier side is then 
lightly run over with a brush dipped in glyceidiye. 
Each two skins are placed with the brushed sides to- 
gether, and a weight is placed on the skins and they 
are left for a few days. 



Dnrin^^ tliis tiino ilie ^^lyfonnc' is evoiiJy absorbed 
by the wliole mass of th(‘ b;ather and attains tliereby 
the lii^diest (h'^O'ee of suppb'ness. J)nnn^ tbe ])roccss 
of dy('in^^ by painting oi- by means of di]^|)in^^ the 
skills los(' ])arl of ihcir siippbaiess, and, theri'fore, a 
prelimmary e\|)(‘rim(‘nt slioiild be made in order to 
as('('rtain in bow faj‘ the j^dyci-rine should ))e diluted 
so tliat tlu' leather ma\ attain tlie necessary de^U’ce 
of suppleness 

ft IS, mor('o\er, ))ossible, after tlie knitherbas 
beim (lu‘d, 1)\ j-ubbin^ ludyeeime in on the non-dy(‘d 
side to ^dve it tb<‘ neeessary de^u’ee of sup])leness, 
and it ne(*ds only a simple ox]»eriment in order to 
determine tbe (piaiitity ol ^dyeiaine wJiieli is neca's- 
sary to impart to tlu^ leatlier lasting supjh'iiess and 
elastieily. 

(flyei'riiie is also of \a!u(‘ to manufaeturers of 
tanned leather because it imparts to this piirtieular 
leather a lii^^di <lee|-re of suppleness, hbe vjimps of 
b(K)ts winch owin^ to faulty tanning are somewhat 
brittle, 'an be veia mueb improvt'd in (piality and 
rendered quite supple, d'o this end tlui blither need 
only b(‘ sprea,d with ^dyeiahie on on(‘ side, and, if 
nee(‘ssary, this opm-ation can be rejieated once or twice. 

X heavy r(jd tanned leather such as is ns(‘d for 
Ix'lts posstisses the drawback that it lias very little 
suppb'iiess : a considcralile [lortion of the ]»ower used 
to drive machines with belts is lost because the belts 
oijly turn round the wliecis with .stiffness. The 
edf^es also easily fj'ay and aftiT a time sjilit. 

Tln^se drawbacks can best la' reimaliod hyimpreg- 
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natiii*^ tiui belts with ^lyeenrn^, which can b(i ac- 
C()m])lished by ie[)eate(l applications of j^dycerine, and 
by this means even very thick straps without in 
the least losin^^ thtdr hrniness can be made so supple 
and durable that they (wen run round wheels of very 
sli^dit diainetei-, without frayinj:^ or necessitating^ any 
jiarticular expiuiditure of force as ri*^^ards bending or 
stndching. 


10 



(‘HAPTKK XI. 

IHIKKAIIATIONS OF (JLVCKHIXK AND (ihVK. 

(tj.uj-: in a perfectly dry slate iVi’ins a very hard 
,ind uneoiunionly brittle* mass, vshidi in contact with 
water tor some time swells more and inort' and finally 
is transformed into a very \oluminoiis and soft jt'lly, 
which on sli^dit h(‘atin^ iindts mlo a solution of ^due 
in water. 

Idle lii^di dej^u’ei* ol elasticity possesNed liy ^diie 
which bus ahsorb(‘d a c('rtain quiintity of water 
would render it very suitabhi for some purposes, 
if the steejied ^due did not putrefy so quuddy. This 
could indet'd be prevented by adding to the water 
in winch the ^lue i^ ste(*ped a powerful pr(‘- 
servative (for instance salicylic acidj, but e\(*n in this 
case it would not be possible to obtain an elastic mass 
of jiermanent uniform (jualily because^ the j^due is 
constantly lettme wa.t(‘r t‘vaj)orate, and therefore 
become less volumirimis and elastic and finally would 
dry up to a hard brittle mass a‘tain. 

llv the addition of a suitalde rpiantity of ^dycer- 
ine it is ]M).ssible to impart to tlu' ^due. those lasting 
(jualities of elasticity which are only tninsitory in the 
(Hse of glue melted with water, and such glycerine 
( 141 )) 
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cjin !)(' us(i(l for :i nuinbor of different 

j)Ui‘[)()S('s. A(*eo]‘din^^ to tlie (‘lul in view, ^due of 
ddb'n'nt di'j^rees of [mrity can lie used ; the most 
eommon joiner’s j^due and the finest coioiirless r^elatine 
n^siiltin ])re|)aratioiis of fairly similar qualities and 
only dilfer stron^dy Iroin oiu; another in colour. 

The produetion of ^dyciTine ;,due is host proceeded 
with in such a maiiiu'r that the^dueis first allowed 
to soak 111 water and tlu; cakes ar(‘ transformed into 
soft flaky masses, which on lifting- can easily he torn, 
the water is thi'ii pourial off, the stecjied ^due care- 
fidly imdted an»l hoiled wdien all the scum which ap- 
pears duriii^^ hoilin;^ floats on the surface and is 
ri'inoved. 

After this the n(‘((‘ssar\ amount of glycerine is 
addetl, :i,nd hy stirring is intimately mixed with the 
i;lue solution. 

If a samj)I(‘ of ^lyceriiu' ‘.due prepai'ed in this 
maaiiK'r does not show sufhciiuit firmness on coolin^q 
then this is a [iroof that tlu' mass contains too much 
wat(‘r, and hy cartd'ul (waporatioii the excess of water 
(•an he removi'd. The oiily precaution lU'cessary to 
tak(‘ in this connexion consists in constant stirrin^^ 
as soon as the mass liof^ins to thicken in order to 
avoid huriiin^, which easily taluks place where the 
flame toiudies the vessel. If evaporation does not 
take ])lac{‘ ov<‘r an o])en fin* l)ut on the hoh dan^^^er 
of hurnine is mu(di less. Burnt ^dyctTine f^lue has 
a dark colour and a pticuliar sweet sort of smell. 

If the evapiM-ated mass is sufficiently firm, it is 
immediatidy poured into shapes n^ady to naadve the 
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mass, and tlu*y are left for a time until the entire 
mass is so hard tliat on touchin^^ it with the fin^u^r 
it does not stick. 

Tf it is a cast‘ of makin^^ a lij^dit-coloured p^lycerimi 
from dark ^due, then, on soakin^^ the j^due must 
also be clc-aned. In the place of ])lain water, water 
to which JL percenta‘{e of stron^^ vine^uir has been 
acMed may he used, and tin; first water is jioured on 
to tlu' ^iiie only thn'c hours later, the sec^ond and 
siihse(jnent (4-ot waUa’s at intervals of two liours. 

Owiiyi; to this water containing viiu'^aij-, osmosis 
extruds from the ^ku'a considerahli' numh(*rof salts 
and coloiirin^^ matter, and in this wa\ it is jiossihle 
to maiiufactnri! fnnu an (‘vil smtdIin^^ practically 
black ^diui, ^dycianie ^due which is the colour of 
dark amber. 


(iLM’milNK (iKIATIXI-:. 

d'his ])rej)aration, which is emiiuaitly suitable for 
tlu' ])n‘servation of delicate microscopic prt'parations 
(see p. 140), IS (/htained as follows; Tlu* purest 
colourless ^^('latim^ is steeju-d in wattu’ for s(j lon^^ 
that, alti'r th<; water is ])oured off, on heatin^jj it just 
melts at 100 . 'Flu* stec'ped j^elatine is plact‘d in a 
^dass, which is put in water and ln*at(‘d until it boils. 
As soon as the {^tdatiiu^ has melted, concentrated 
^dyc(]rine is drojiped into tlu^ lajuid and mixed by 
tirrin^ with a ^dass rod, the mass is then poured 
into a china cup and left to coiif^eal. 

44ie addition of ^dycerine is so proportioned that 
the conf:(ealed mass on lieatin^^ becomes liipiid at 
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about 50 ' ; properly prepared in a solid state it is a 
perfectly trans])arent and colourless mass wbicl) has 
a certain def^U'ce of liardness. 

Tf a microscopic ])reparation is to ])e preserved in 
^dycerine ‘gelatine, a small piece of the ^ndatme is 
])laced on a ^dass plate, this is h(‘at(‘d to 51 '.5;! and 
the preparation to he preserved is ]>ress(‘d into th(‘ 
molted ^dyi;enne f^lue, wlum can' must he (‘xercised 
that there aie no air huhhk's. AftiT the ])late has 
lu'cn left for some tiiiK' the ^dyc(‘rim‘ ^lue tliorouj^hly 
hardi'iis and th(‘ preparation is (‘mlxHldcHl tluTi m, 
or melt(‘d, just as sonu^ firm objects are imdted into 
^dass. 

It is of importance in the ]>rodii(;tion of ^dycerine 
^due for microscopic }Mirposes to take care that the 
pr(‘])aration should he as firm as possible, which can 
h(‘ attained liy avoidinj^ any excess of water durin^^ 
tlie process ; further, the meltin^^-point should not 
he hi^dit'r than 5(f , which can h(‘ mana<,^ed by propi'r 
regulation of tlu^ quantity of ‘glycerine. 1^) observe 
this condition as re^uirds the meltin^^-])oint is iK'ces- 
sary, as m glycerine ^due with a hi<j[h nieltinfi-pomt 
delicate^ plant and anatomical pinqiarations ('asily 
cliaii^^e owin^ to loss of wah'r. 

(iLYCICniNM-dlillK. KoH PiUNTINIt KoLIUIHS. 

Glue, used for this purpost*, should he of a not too 
dark average kind, and is mixed with so much glycer- 
ine as seems necessary for the roller mass. RoHer 
material intended for printing needs far less glycerine 
than the roller mass intended for the transmission 
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of ink on to coppcT pnntin^^ or litlio^n-apli plaU's, 
l}ccaus(‘, owin^^ to tlie can' wliich in list la- cxi'rcisi'd 
in n'^ninl to tiic plates, no lieavy ])n'ssiir(' slioiild Ix' 
used, as in tlie ease of ordinaiT letter typi* or VNood- 
ciits. 

Tlie ]>roditction of ^dyei'riiK' ^.jliic for jiriiitiii^ 
rolk'i's takes plac’e in exactly the saiin' maimer as was 
described for the prejiaration of j^iveeriiie ^^'latiiu', 
naturally, h'ss can' is lu'cessarx in this east' than 
would he neet'ssary Tor that delicate prei»aration. If 
th(' sample taken from the rollt'r mass, afler hein^ 
hoiletl for stane time, seems too linn, tht' defect 
can h(' reiiK'dit'd In the addition of ^dvet rmt' ; if it 
is too soft it can he sit'ainetl, or a certain tpiantitv 
of ^du(' can Ix' added which must havt' het'ii soaked 
siilficiently for it to soften. I’ht'ii tlu' wholt' mass 
must hod a^oiin for a tiim* in order to hrin^^ tht' 
freshly adtied ^diie into solution. 

The nioiildinj.^ of the ;.,due mass for ])i'intin^^ 
rolh-rs is accomphsh(‘d in a sim]>lt' manner, a,nd to 
this t'lid a simph' device is used which consists of a 
turned eylindi'r ])erf('ctly smooth inside which aton^ 
its h'li^^th can Ix' divided inh. two halvi's. 'Idle 
cylinih'r is closed w'llh a raisi'd bottom and at tlu' 
top by means of a nn^,^ supporting' a cross-pii'ce. 
In the bottom tlu're is a sijuare ojx'nin^', and also tlu' 
cross-piece of the rin^' lifted at the top has a similar 
optiiiin^e Throne]) tliesc' opt'iiines a foiir-siih'd rod 
oLw'ood IS puslu'd which is fitted at both ends with 
roimd turned liandles. Aft('r the, roller mould has 
been arraneed in this niamu'rand placed in a vertical 
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position, the inelU'd roik^ mass is poured in an even 
str(;am into the hollow ol the mould, so that no air 
buhhles i‘oj-m, and it is tluai loft for a time until the 
^lue mass is rjuite firm when the mould is opened, 
the now finished roller takiui out and any seams 
taken off with a sharp knife. 

The four-sided rod which is r.urrounded hy the 
^du(‘ cylindiT servi’s as a support; it after much use 
the roller is not to he employi'd any more, tlnui tlu* 
ink attaching to the surface is nuiioved, the ^due 
mass tak(‘.n from the wooden rod and a^uiiii melted. 

Mdie ndli'r-mass should he of such a ([iiality that it 
will (Hsily ahsorh the ink from the platoon which 
it has Ix'eii distrihiit(‘d, and on rolling oviT letter 
type, copper, or litlu^^nuphic plates, should impart it 
to these , if tlu' ink snu'ars, then it is a proof that 
the roller mass contains too much j^lycerine ; if the 
roller does not inijiart sufhcituit ink to the printiii^^ 
type or to tlu' plate, tluui it contains too little 
^dycerine. 

The same mass which is used for tlu' manufacture 
of printin^^ rollers can also he used fnr producing an 
elastic foundation for tlu' inks employed on hand 
j)ress3s in ])rintin^ works for ])rintin^^ certain patterns, 
and in this case the ^diu'. mass is jxmred into plates 
a few centmu'tres thick. 

Hkctookai'ii Btak’Ks. 

The property of the ^dycerine glue mass to abi^orb 
the ink from certain sur*aces and impart it to others 
under light pressure has been known for some time 
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and made use of in printin^^ works. If a printed 
piece of pa])cr, whicli has just (tome from tlie press 
and tile ink on whicli is still (piite damp, is placed on 
an elastic foundation, and a ch'an jirintin^^ roller rolled 
over it lightly, then the roller absorbs part of the 
ink from the paper: if this roller is then jiassed over 
a she('t of pa])er wliich has Ihh'U damptvl, and which 
also has an elastic foundation, it impaids to the 
paper the ink and a fairly clear nujiri'ssion is ob- 
tained. If rolled over a second, tliird, (dc., sh(‘et of 
]iap(‘r, further hut increasin^dy faint('r imjin'ssions 
ar(‘ ohtaiiu'd from IIk; roller. 

Owin^ to tlic capacity of the ^dycerim' ^lue mass 
to alisorh colours from a foundation and to transmit 
it to others, it has been succ(5ssfully used for the 
copyint,^ of documents, and the instrunHuits, with 
the helj) of which such copies hav(‘ Ix^en made, 
have been calhxl lu'ctof^raphs (hundred “ copi(‘i*s ”), 
as they ena)>le up to a hundred lej^dlih' copies to ho 
taken. 

Idiat this should he possilde is a^^ain owin^ to the 
wonderful (juality of "lycerim*, and th(‘ ink with 
which the ori^dnal niathT to h(‘ manifolded is 
written must also contain f^lyctTiiu', and the manu- 
facture of such inks will he d(^scrih(xl later. 

Th(^ tjlycerine (,due masses, us(;d in the makinf:: of 
hecto^^raphs, arc olitained in the manner already in- 
dicated, and in recipes pven for tin* makin^^ of hecdo- 
,,rap]i blocks, it is often recommendc'd to use the 
best ^»elatin(\ It is, liowever, quite superfluous to 
use very expiuisive ^U3latine, as with ordinary glue of 
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a f^ood quality, for instance, so-called size, ]iecto<;rapli 
blocks call be made wbicb, as re^^ards copyinj^ 
capacity, are e(jually as satisfactory as those made 
with the application of ‘^^elatine. 

Hectoj^u’aph blocks corn'spondin^^ to all rerjuire- 
imuits can, therefore'., easily lu' made* by soakin^^ the 
size in watc'r, adding; ^dycerine, and allowin^^ the 
mass to solidify; the addition of ^dycerine should be 
so proportioned that on coolinj^ a product is obtaiiU'd 
having tlu^ consistemey of a very soft vul(*anized 
rubber, and which on touchin^^ seems sonu'what 
clammy. Tf size' is emiployod the hecto<j;raph bleick 
eibtaine'd lias an amber- eir boneiy-ye'llow eudour. 

^riiese he'.cteigraphs, bedbre' the*y arc poure'd into the 
shallow metal vessels iise'el for this jiurpose;, should be 
warnmd for some hours to such an e'xtent that they 
just reuiiain in a thin liquid state. Durinj^^ this [iro- 
cess all the foreij^n substances cemtained in the f^^lue, 
as well as those parts of the f^due which einly soften 
but do neit elissolve, se'ttlc at the beittom o1 the 
vessel and, by slowly jiourinf^ off, the solution can be 
separated from the se;eliment. 

As already nu'iitioned, it is sufficient to impart to 
the glycerine glue such a consistency that it is 
similar to soft rubber, and it then dtqiends only on the 
quality of the ink with which the original is written, 
as to whether several or only a small number ol 
copies can be obtained. In general, however, it can 
be taken that a firmer and less clastic hectogra])h 
mass gives a lesser number of copies, all of whicTi 
are very clear, wlK'reas irom a softer hectograph 
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mass (tliat is (‘oiitainiii^^ more ^^lycc'rine) more eopies 
can ])(‘ taken, th(‘ last ones ot whieli, however, show 
fainter oiitliiu's. 

Aceonlin.^ to ctTtain jirescriptions for IIk' pr('])ara- 
tion of li(‘cto.trraph masses, a pow(l{'j--lik(‘ sn})stanee 
of a whit(‘ colour sliould he added to tlu' ^^dycerine 
^diie in ord<“r to o])iain a milk wliite mass, which 
sliows up the v\ ritin^ more clea!‘l\ . Such suhslanct'S 
art', for example, liiu'ly L^nMiml heavy s])ar and 
zinc whit(': Imt there is ma much o})ject in tliis 
heeaiise it is not a «pirMion of readinj^^ lh(' writin^^ 
tran'iinitted to the hect<»p’aphs hut of readin^^ the 
copies takim from it 

MonMiver, the addition of such substances has 
certain drawbacks as to the ch'arm'ss of th(‘ eopies. 
I Older all cii-cunistances tlie clearest and mostnunu'r- 
oiis impressions art* (obtained when the hecto^U’aph 
mass is composrd of .L^lveeriiu* and ^lue only. We 
will now j.riv(‘ some formuhe for the makin^^ of these 
hetdoei’aph masses- 

SiMcni HM'i'otiinuMt Mlocks. 


Si/ie 100 u 

(llycenne at JJeaiunr . . . oOO ,, 

B. 

Size . . .... 100 „ 

(jlvtJerine, at ‘JH Be.uune . . 400 ,, 

Waita- 1100 „ 
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('jiHoModiJAi'if Massj:s 

a]‘i‘ lu'rto^H'apb uiass(‘s with axiditions of wliito 
sul)slaiu('s which enable the writin^^ to stand out 
nHa-(‘ clearly, and also I'acihtaU* tlie washin^^ away 
of th(‘ charactt'i’s. Jleavy spar mnst he used eitluT 
in the form of the firn'st ])owd(‘r, or, still Ixd.ti'r, very 
limdy divid('d ])arium suljdiate should he us('d, which 
can !)(' ohtaiiud hy nu'aiis of pnadpitation ol a solu- 
tion ol haruini chloride w-ith sulphuric acid and 
wa.shin^^ the (h'posit. 


A. 


Si/(' . . . . 

I'iariiim siilphak- (wet) 
Destrin 
(ilycerinn . 


. 100 K- 

O-o 1. 

. 100 u. 

, lOOO-lliOO 


Hextrin and size* ar(' dissohanl together, tlum the 
^dyci'i’ine, and hnally liarium sulphate added, and the 
mass is ])our(‘d into moulds. If an insiilhcient 
Tiumlier of co})U‘s n'sults, oi* if the writinjjj can only 
1)1' washed off with difliculty, then a mass of the 
proper (piality can he obtaint'd Iiy melting it a^ain 
and adding ^dycerine. 


Jh 


Size 

J^>arvta pr('ei])itate 
CJlyc(*riiu'. 


. 100 k. 

O-f) 1. • 
. lilOO K. 
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C. 

Fr(‘n(‘li Mimstry for J’ublic W'oik^^ rccoin- 
uu'nds tho following": — 

Glim 100 

Gl\'C('rino ...... -OOO ,, 

FiiKtst powderoil heavy spur or cleansed 

kaolin . . . . . . 25 ,, 

Water . . . . . . ‘175 


JkECToCfK \i'ii ^^ASSl•;s A( ( 'I'o \\ 5 )K'rn\. 


(lelatirn* 

Dextrin . 
Glycerine 
llariuni sulphate 


100- 
100 „ 

1000 c.cin. 
HO 


H(‘cto^a'aph sli(‘(‘ts whitdi arc* initnidiMi to i)e used 
only once, can he obtained by pourin^^ tlii' liquid 
luHjto^u'aph mass ou to a smootli liorizonially placed 
glass plat<y and transferring it to porous papiT 
before hardening, by pr(issing it and avoiding the 
formation of air bubbk‘s. I^ipi'r and mass com- 
])int' and i-an Ix' drawn off. O’hi^ surfaci' of these 
lic.ctograph sheets is very smooth, and for this reason 
it is ('uiincntly suitabh* for th(^ transmission of writ- 
ings, drawings, etc., with very tine lines. 



CilAPTKK XTT. 

(JliVCKUlNK AIMM.lKl) T() TllK MANlTh’AC TURK OF 
INKS. 

i. Hixtoc.iuph Inks. 

In ortlcM’to fi.\ tlu‘ characters on the lit‘ctograph mass 
lor siihsei|uent removal, inks o! suitable (|iialiiy must 
be used, ddiese must be so constituted that they can 
be taken by tluj paper Irom tlu*. hecto^U’aph mass and 
adhej’e firmly to tht^ surfact; of tlie latter. The 
particles of the ink should be so fluid that they 
sw. able to pass Irom tlu^ absorbin^^ block on to tlu^ 
pa])erjaid on it. 

As the richest colouring matters are used for the 
production of hectoj^raph inks, only a small portion 
of the colour is absorbed by the paper, and by laying 
on fresh sheets ink is again absorbed, so that, as al- 
ready immtioned, hundreds of copies can be taken of 
an original. The later copies are of course always 
fainter and fainter, till finally no more copies can be 
taken, although the characters on the surface of the 
hectograph are still (piite clear. As much of the 
writing has then been absorbed by the paper as is 
possible from the hectog^-aph block ; the attractive 

(ir>7) 
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power ('X(‘ri‘ise(l Iw ilie lurto^wapli mass on tlie ink 
IS just as stron^^ as that exorcised bv tin* pajH'r, and, 
thcrot’oro, no I'lirtluT eopi(‘s can lu* tak('n. 

fn order to obtain <^u)od lurto^u-apli ink, two points 
iiiust 1 k‘ takcui into consideration - the eolounn^^ 
matter (Mintained in tlit' ink must hi* V(‘r\ intense 
and the ink sliould neviu' altogether dry up us 
otherwise the mohilitv of tin* })al^iele^ is pai’alysed. 
Therefonx for ttn* production of tliese inks the strong- 
est eolourinx^ matter is us(*d ; tlu'si* are so-called 
aniliiK* dv(‘s (fuchsin, methyl violrt.wuter-soliihle ])lue, 
iodide ^U’eeii, ete.t, in tlu* form of conci'iiti'ati'd solu- 
tions to wliK'h <^dveerine i.s added m order to })i‘event 
diyinx^ up of tlie ink. 

(flyceriiK* incorporated with tin* hecto^ra})h ink 
not only si'rves to ket*}) the chai’aet(*rs soft, hut also 
acts as a solvent for tin* eolourin;^ matter itself, ht*- 
(ULUse onl\ a few aniline colourinx^ sid>stanc(‘s ari‘ 
direcdly soluble in wat(‘r, hut they easily dissolve in 
xdyc(‘rim‘, })artieularly when it is warmed. ^ 

ddu'i-efon*, m the production ol hecto; 4 ra])h inks, 
the h(*st method is to place the W(‘i^hed-out colouring" 
matter in a china mortar, poi^r over it the ri'ijuisite 
amount of glycerine, and mi\ tin* eolourinx^ matt(*r 
with tin* x'lye(‘rin(* by means of tlu* pestle. After 
this has )>e(‘n done for some time, so that no ^u*ains 
are noticed m the niixtun*, tin* mortar is h(‘ated 
to oO'-hl) (k and tfu'n'hy tin* eolourinjj; mattiT is 
lirou^dit into tliorou^di solution, as warm ^dyeerine 
dissoiv(*s far more of it. 

If aniline colourinj.; matter soluble in water, for 
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instance watcr-soliibh^ hliK* laikali bliu'), is used, tlien 
to the tliick solution of the dye in ^dyciu’iiie so much 
water is add('d that a li(juid results, th(‘ consistency 
of which is siindar to that of a thick ink, and then 
the hectograph itik is rt^ady. 

If an aniline dye, insoluhle in water, is used, 
for instanc(‘ imd-hyl violet, then the thick li(piid 
solution in {glycerine is diluhnl with water to the ('X- 
t(‘nt tluit it l)c ‘oin(‘s as thick a.s syru}), and so much 
alcohol is then add(‘d as is luaa'ssary to produce an 
ink of suitahle consishuicy. An excess of alcoh '1 
should he avoided for the reason that inks contain- 
too inueh alcohol thi(*ken so much in tlu' process 
of w|•ltm^^ owin^^ to the volatility of tlu' alcohol, that 
it is not possible towrit(‘ tine characters with it. 

PuKScniiTiONs Foil Vvinors (’onoi Hia'rtxiK \imi 
Inks 

'Hun hfuc inks : ~ 

WiiU'r-soluhle blue . . . . Ih g. 

Glycerine 10 ,, 

Water 50-100 „ 

Thes(' are made hy simply wairining the substances and 
stirring. 

MoJri hirtograpJi ink:- 

A. 


Methyl violet . . . . . 10 g. 

Diluted acetic acid . . . . . 5 ,, 

Strong alcohol . . . • . 10 ,, 

Water . . . . . . .](),, 

Glycerine . . . . . . 5 , 





KiO 

Owin^^ to the a(*etio acid it contains, this ink spoils 
st(‘cl nibs and soon makes them hinnt ; a more 
suitable recipe for viokd. ink is the followin^^ : — 




l\h‘th\i viol<*t .... 

. 10 g. 

Alcohol ..... 

• 10 „ 

(tuiii ...... 

. 10 „ 

(ilvcei'uie ..... 

• 1 „ 

Watei' ...... 

. 70 „ 

All the ingredients art* placed m i 

:i long -necked 


^lass dask, constantly shaken and warmed for two 
hours up to about (»() and then let’ttoeDob After 
standing' for some tiim* the solution is poured oil' 
from tilt* sediment. 


Hi d luctoijraph inh : - 


Diamond fuchsm . . . . 

■ lo f,’. 

Alc.ohol ...... 

■ 10 „ 

A(it‘tic acid , . . . , 

. ‘2-S „ 

(Ihcenne . . . . , 

■ 10 „ 

WiUei- 

■ 70 „ 

The method of preparation is the 
case of the violet ink ]k 

Another rt'cipe is as follows: — 

saiiif as in 

Diamond fiichsin . . . . 

■ i0«. 

.Alcohol ...... 

. 10 

Glyct^rint* . . . . 

. iO „ 

Water ...... 

. 60 „ 


This prescription in particular results in inks which 
pve a large number of clear impressions. 

(Ireen liectograph ink is produced in tlie same 
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inaniu^r as tlie otlua- inks dt^scrilK'd, by adding wator- 
soliibh^ blue and picric acid to a Ikpiid composed of 
alcohol, watcT, and ^dyceriiie. 

Green heetnijraph ini ' : — 


Wat(M'-solul)le, hhi<* 

. . 10 g 

Picric acid .... 

. 10 , 

Alcohol (00 ))('!• cent) 

. 80 , 

Glyci'rin(‘, . . . . 

. 10 „ 

Wat(‘r . . . . . 

. 80 „ 


Acc(>rdin^^ to whether more' or less picric acid 
is used, a lighter or darker ^uven is obtained. 

Bhtek heetiKjrapfi ink : — 

Ni^O’osin or aniline black is insoluble in water. Tn 
order to prodiUH' a black lu'cto^^mipb ink, methyl 
\iolet and nip’(;sin are mixed and then treattal with 
alcohol and ^dycerine. A pr(‘scription which is re- 
commended is as follows ; — 


Methyl violet . . . . 10 

Nigrosin . . . . . 20 ,, 

Alcohol ()0 „ 

Glycerine , . . . . . 80 ,, 

Gum M 

According to Jkichhaister, black hectograph ink 
can b(.^ prepared in the following manner ; - 


Nigrosin 

Methylated spirits . 
Glycerine 
Acetic acid 
Water . 


i5g. 
40 „ 
100 „ 


. 500 


The Hochster dye w'orks recommend the follow- 
ing dyes for the prepartition of hectograph inks : — 
11 
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^]L‘lll\l v’lolci Jifid ci’VstJil \ ioU'l 
r»nlliaiit and inalaciiiln ^neen 

J’uclisin 
Vniji.niin 

•j. ('()i‘M\(. Inks 

('<)p\in^ jjiks an' those inks whicli allow at least 
one \('rv clear e(*p\ to l>e takrn of (he (ka'inneiit 
written with them , tln'se inks .ir<‘ inostl\ used in 
hnsiness. in tliose eases where only one eop\ of the 
doeiiiiH'nl is needed. 

Tilt' preparation of eopyin^ ndvs has ht'eii looked 
upon as Very diftieult of aceoinplishnn'iil ; at the prt‘- 
sent nioineiit, howtwer. such siieeessfnl attempts hav(‘ 
lu'tm madt' Unit in a short tiint' prat'tieallv every 
ink can lie transforim'd into a eopxinp ink. A 
eood (‘opyjn;^ ink should possess the piopci t \ ol dry mo 
-lowly and wht'ii, after a time, a damp and porous 
sliei't oj paper is placed on the doemiK'iit, should so 
solten aoain that part of the ink is ahsorhetl h\ tin' 
paper. 

I'ormerly, copyino inks wen' made h\ iniMii^ with 
the ink, extract ol lonwfWKl at*d orape suoar, two 
suhstance.s witli V('r\ strong waiter-attractino qual- 
iti('s. Tins hyoroseopic fjuality prevented entire 
dryino .)f Uic eliaraf’ters, and therefon* aft('r a tiiiu' 
a (*op\ of th(‘ writino (‘ould he taki'ii. 

J^y the application of ;^dycerme, the pnKliiction of 
-ood eop\ino ndvs ha. hi'cn remh-red a very simple', 
matter, ainl ev(*ry ink hy the addition of ^dvceriiu' 
can at once, la' turned into copying' ink. The amount 


Fo)' violet inks 
For ^reen iidvs 
For red inks 
]'\»r \el]ow inks 
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ui‘ ^dyc(^nnc to hv used depends on tlie (juaJiiy of 
the ink itself and on tlu* len^^th oi tune tlu‘ ink is 
nvjuired to remain capable of copyin^e 

Thv. more ^dycerine added to an ink th(‘ lon^cu’ 
will th(* documents r(‘mam damp, and tlu' copying" 
capacity is of lont^^er duration In ordta* (juickly to 
di'tt'rmnu' the n‘<}nisit(‘ amount of ^dyca'rint' lor a 
particular ink, it is advisahh* to <livide the ndc into 
several ('ijual parts — about a leaspoonfiil — the first 
part should ho ini\ed with h, the second with 10, 
tlie third with 14 drops of o]ycurine, etc. \Mth 
eacli of these samph'S a liiu' should he written on 
ilu^ -.anie piece of paper, and tlumafh'ra timi'a copy 
should he taken of this shcaA of paper Tlu' sample 
which rt'sults in th(' lu'st copy is pri^pansl in the 
ri^dit proportion, and tlu'U tlu' wh(»Ie mass can he 
mix(Hl with tin' (‘(juivalent (piantity of ^dyccrinc. 


GiiVeEitiNi'; (k)i’Yixm Ink. 


Logwood ('xti act 
8ul])hato of iron 
Potassium chromate 
Indigo carmine 
(dyceriiK* 

Water . 


100 o 
•j , 
I , 
H , 
10 „ 
oOO , 


This (‘xcellent copying ink may he prejiared by 
dissolving the logwood extract at the same time 
with the sul])hat(^ of iron ami potassium ehromate 
in water, and mixing with tJie solution tlu^ gly- 
cerine and indigo carmine. Glycerine, itself a liquid, 
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has only a sli^^litly thickenin^^ ('ffect on tlie ink ; this 
(lilfers, theretoro, a(lvanta^(‘Ously from otlun* inks in 
that very fim' characters can he writit'n with it, as 
it is siifiicieiitly thin. In spit(' of tin’s (juality, 
copies can frecpiently l)e taken, as it pemetrates 
very deep into the papca' a.nd nmiains damp for 
some time. 

(.'oi’MNo Ink A(('oi(|ij.N(. 'io r)o'i'i'(,i:i: 

I'idtt^^er’s composition for a copym;^ ink is ^dven 
as follows : — 


Logwood (‘Xtra(!t, . . . . t)i 

Soda J(i „ 

Potassium chromate ... ,, 

Glycerine . . . . . hi ,, 

Gum . . . . . . Ih ,, 

Water 1^70 


The lo^^wood (‘xtract is dissolved at the saim' time 
as the soda in waha*, ^dycerine and ^mm are added 
and, finally, potassium chromatq, dissolvi'd m a very 
little water (hot), is add(‘d to the. liquid and stirnal, 
and it can at once he taktai into us(‘. 

d’his copyin^f ink is of such a capacity that w(‘, 
were able without usmn a press to tak(^ thria* copies 
of tlie orif^dnal docuimait simply by pressure' of the 
hand ; in the caqiyin;; pn^ss, that is und(‘r stron^^ 
pressure, another two f^wd (;opit‘s were obtained. 
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Jjocnvool) (-oi’YTNfj Ink. 


Kxtracit of Logwood . . . . 70 g. 

Vine^^ar 1 kg. 

WaUM- 1 „ 

Sulpliato of iron . . . . . 40 g. 

Alimi 20 ,, 

(him . . . . . . . 1(5 ,, 

Sugar 00 „ 

Glyct'iino 4-G „ 

Logwood (‘o})yiug ink according to LiichhaiKtor : — 

50 ])aTts of logwood extract 
0 „ oxalic acid 

:}5 ,, alum, dissolved in 

1000 „ watm* (cold) and 

iO glycerine are addl'd. 


It is left to settle, lioiled, and 00 parts of pyroxylic 


file added, and it is again 

(darified by settling. 

LniMiNon.\M ('orviNi; Ink. 

Solution of logwooil extract . 

. 650 g. 

Dextrin . . . . 

. GO „ 

Alum . . . . 

3G ,, 

Verdigris . . . . 

. ()-25 „ 

Oxalic acid . . . . 

. . 2 „ 

Glycerinii . . . . 

. . 7-21 „ 


The addition of glycerine is increased if the ink 
is to be used for copying after some time. 

ALiiFiKLo’s Coi'ViNii Ink. 

For copying without the use of a copying press ; — 
Ten volumes of ordinary ink should be evaporated to 
six volumes and then over four volumes of glycerine 
sliould be added. By merely placing the copy paper 
thereon, the writing is copied, but very easily smears. 
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KUINK AS \ S< >l/\ KNT. 

’^1 iij. pro}vrl\ ()1 ! 4 l\('(‘ruu* lo dissolve' <i liU’^c 

miii.lx'r of suhstiuin's which ;in' only dissolve'd with 
diriicn'tv oilh'i'wise', rtnide'rs the application of ^dyct'i'- 
irn* of ;;rcat use' in many traeh's As has alre^ady 
hccii mentioned, wIk'II descnhin <4 the (pialities of 
jLjIye'e'i'ine, it posse'sse's the pi'opertv o| dissolving 
«'asil>’ ^o-calle<l anihm* d>e's, which are' mostly only 
sohihle' in stre>n^^ alcediol, and this ])re)perty linds 
('Xte'iisive' application in dye works as well as in 
printing works. 

fl, for instance', in prmtine works aniline' dye’s ai’e* 
to ])(' iisetd whicli are' only elissohexl in alcohol, ce'rtain 
dillicultiejs, which are* due' to yie; volatilitv eif tile' 
solve'iit, must he' eive’re’onu', as owin^ to the' volatility 
of alcoliol the' etolour e’asily thickems, and them elarke'r 
shaeh's .esult than were* ori^dnally inte'mleel. 

This elrawhack can imine'eliate ly hei reme'die'd, hy 
siihstitutino^ ^dyce-rine' for the ale-eihol as the* seilve'nteif 
tiuj aniline' elye'. In orde'f to elissolvt^ the' ceileiurin^^ 
matieM’, first ol all a small amount of ^dycerine; sheiulel 
he; [)oare*d over it in orele'r te> pre;venl the; finely 
(JOfJ) 
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dividod dyt' Kc.attcnn^jj as dust, so uiiploasaiii in ilu- 
cast' of vcr\ d('t'}> dytis, and tlu' dye should 1)C mixed 
vvitli llio glycerine to an t'Vt'n [)astc. This sliould he 
stii'ied const anlly and as much ^dyctu'ine addt'd as is 
neccssaty toettect Uu' solution, and then this solution 
can hy stnain*^ lx; mtimaU'lN mivnl with tlu' thick- 
('iiin;^ sid>slanc(‘ whtdher dcxtiin, ^um solution, 
tr.L^fa,cantli mucila^^'e, <‘tc., which is used for the pro- 
duction of the colon)-, and a printin^Mxdour ivsults 
whicdi in addition t(> the advantage of remaining the 
same on drying, neither dries nor crumhles, and t'n- 
ahles the printing of the particular dye on the ti, sm* 
to he aceoiutilished with ^n*eat facility. 

Treseriptions in connection with colour })rintin^% 
consistin^f of ihssolved anilim; dyes, are very nu- 
merous and vary accordin;^ to the shadt' of colour one 


W’lshe.s to obtain. An 
tin; following;: — 

('xaniple of aniline ])ink 

Kutdisiii 

1. 

0-h2 

(il\c('ritu' 

100 „ 

Water 

1-00 „ 

(funinii aiahuMini . 

0H4 „ 


11. 

Allmnuti 

. . . Too ke. 

Water . 

ddO „ 


In dyeinjjt works in whkdi either yarns or already 
finished textures are to fx‘ dyed with aniline dyes, 
the dye is brought into solution hy hoilinp with 





m 

alcoliol, and tlit'se solutions aiv used for dyein^^ in 
suital)I(' dilution. 

(TLVClOinM; FOU 'JIIE Ka'I'HAC'I’IO.N Ol’ J’KKI'FMFS. 

A vt‘i‘y important ai)plieation of glycerine is in 
ohtaiTiin^^ certain suhstama's uscal in perfumery; 
the most important inj^rediimts in perfumt'ry are, as 
is well known, the essential oils found in sweet- 
smcllin^j; plants. The (puintiti(‘s of etliereal oils 
found in plants are so small in the case of th(‘ most 
valuahle, and the s(‘paration of them accompanied 
with so many diriiculties, that these oils belong' to 
the most expensive substances known. Althou^di 
ci'rtiiin plants containni^^ thesi* <‘thereal oils arc ex- 
teiisiviily cultivated in ceilain (h\tricts (for instance 
in the south ol Kraiuai, in th(‘ surroimdin;;s of ( 'annes, 
Nice, etc.), the demand lor genuine (dheri'al oils 
(viidt't, mi^monctte oil, oran^u^ dowel’ oil, acacia 
farnesiana oil, etc.) obtained from dowers is so pvat 
that tlie exceedingly iii^h pric(‘s which are asked for 
these oils ar(‘ still rising. 

(xlycerim' is an excelhmt means of obtaining 
sweid-snudling substances fronf blossoms of the most 
varied kinds, and particular stress should liere he laid 
on the fact that glyciu’ine is eminently adapted for 
tile extraction of all sweid-smelling substances from 
parts of plants whether dowers, roots, wood, or fruit 
peels, l)e(;ause it is a solvent for all thest‘ perfumes. 

The method iiscal for th(‘ extraction of perfumes 
froih dowers by means of glycerine consists in ttie 
following : — 
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The hlosKoms are eolh^cttul in a I'n^sh eoiulition, and 
any ^reen, leaf-like parts r(‘n](>V(‘d as far as possible ; 
they ani then placed in a. viissel and concentrated 
glycerine is poured ovia* tliein. With regard to tlu' 
kind of gly(5eriiu' to he used for this })ur})ose, the 
greatest athuition must he paid to the fact that only 
such glyct'rine is usiul winch on (;ar<d‘ul examination 
is proved to lx* absolutely free fr(»m any odour. 

The kind of vi'ssels used for this extraction pro- 
cess by means of glyctuane di'pends upon th(‘ scale 
of the work; on a small scale, pot-shapinl vessels of 
good stonewai’e are used, and for the treatimmt of 
large (pnintitK^s of llowers, wooden vats of (X)it(^ 
sponding si/(‘, the interior of which has been coated 
with paraffin, are used. 

The parallining of the wooden vessels is accom- 
plish(‘d in the following manner: Afbu the vessel has 
stood for SOUK' days in a dry room, the interior is 
coated with melted paraffin which lias been heated 
to 150“ C., and this coating is n'peated foi' so long as 
the wood will stdl absorb paraffin. Jly this means 
the wood is protected against the penetration of any 
liquids, and vessels treated in this manner can I'asily 
be cleaned by washing and brushing with warm 
water. 

It should be observed in this connection that wdien 
it is a question of paraffining w'ooden vi'ssels for the 
purpose undi^r dis(;ussion, great care should be taken 
that only an absolutely pure and, in particular, 
odourless paraffin is used for impregnation as, oth(?r- 
wise, the smell attaching to inferior paraffin may be 
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inipart(‘(l t<» tlic wood, d’lu' ilowtas m the vossol 
:u‘(' (‘oV(‘i‘(‘(l with wo<u](‘ii ('o\(‘^■^ pici'cod with lioh's ; 

ar(‘ liijhtly wi'I^^IhmI (iown with a stone, and so 
inii{!h i^iyceniie pom-cd into the V(‘ssi‘l until it ris<‘s 
a 1(‘W emtinift r« s aho\(* the eo\er. the ihiwt*rs 

contain a t^ood deal ol water, t he ^iyc(‘rine is st |•(^nL^I\ 
(tilnted Iw the water ahsorhed fioni tlu'se llovvers, 
and tile V('^eta]*l(‘ sidistance contracts. 

d’his placing' ot tix'sli llowers into the vessel con- 
tinues for as loii.^ as th(‘n' is a snt)[>ly ol them ; on 
addiiijf fresh lots the wooden co\er is removed, and 
ttie fresh thewe-rs are* ewe-nly elistrihiiteal on those' 
alre'ady in the* \e-ssel. the- cove-r is re'piae*e'd a^ain, 
and so miieh glu'e'rme- adde'd until a^^ain it stands 
some centimetres aleoxe* the e-o\er. 

When the \(SM‘I IS full, it can ri'inain standing 
until the fiirthe-r vvoikis proea'ede-d with, the portions 
oi the plant he ilii; pe'rh'edly fire'Se-rv e‘<l hy the' ^lye'e'line' 
anel de-compositioii is not hke'ly to se't m. d'he' time* 
ne'e'essary h)i‘ com ple’te' e'.xt raclion eif the sw ee't-smeill- 
in;.,f siihstaiiess from the- tlowers hy ine-ans of ^ly- 
ea-niK' amounts to a fe-w days, aiai, ae*curdin^hy, a 
We'e-k altei the' last lot eef fre'sh tlowe'i's has he'em 
})laca-el in the Ve-ssel, the ;^l>cerine can he* tre'ate'el. 

To this ('iiel, .1 \^<.o(k!U cock lixeet at tlie* hotiom of 
the' vat IS epe'iie'd anel re-mams ojie'ii for as lone as 
^'lyea'iiiie' flows out ; if stoin'ware' vessels are' heun^^ 
ns#‘d, tlie'se' are' turne'd upside' elow'ii anel tlu' ^dy- 
cerine' I rie-kle's out. d'his ;;lycenne snu'lls ve-ry streinj^dy 
e)f the plant suhstanea' whie-li was soakesd in the', ve'ssel, 
and IS alsee dyeel with the' colourin;^ matte'r ahsenTed 
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from tl](' i 1 ow('rK, jind ciirricR a-way will) it smiill 
piirii(-l(‘s of Hk' jH'lals, 

Ill oi(l('i‘ to ohiain a clear solution, tins ^^iyceniK* 
winch iiows out of tin' \('ssels is iiltcrcMl Ihrouj^li a 
tliicklv woven cloth into tlu* V('Ss(‘l dt'stiiusl ior its 
i-(!C(‘ption. ddu' partick's reniannn^f in the (extraction 
V(‘ss(‘ls e(aitain considcaahh' (piantilies of ^dycerin(‘ 
which can Ix' obtaiiuxl hy pn-ssurt*. d’o this end 
the pap-hk(' mass is ])our(‘d into a sack of V(‘ry 
strong and thick texture, it is tiehtly ti(‘d, and thor- 
ouelily ])i‘essed 111 a powerful spindle press. Th(‘ 
!i(piid which is pr(*ss('d out of thesi' sacks is as a riiU' 
moi'(' <ieeply dved than that which flows out volun- 
tarily and IS also tiili'ri'd. 

( )n lilterine flu' elyc.>rin(‘ containing tlu'si' perfumes 
in solntit n, care must 1 h‘ taken that thi* work pro- 
'•(‘eds as rapidly as possible, as tlu'air has an injurious 
(iflVct on the aroma of the <'ss(‘ntial oils; thendort', 
once th(e work is comirn'iicc'd it should lx* cai'ried 
throu^di without mti'rruption to the end. 

The clear solution of tlu'se t'xtra.cted substances in 
^dycerime can tlu’ii at onct- be used for the production 
of certain artich'S of pi'i-rumerv ; if, for instance, a 
suitabK' (piantity tiu'H'of is njix(‘d wntb a tboroii{j;hly 
neutral fat, a pomade is at oiHu; obtained which lias 
tile odour of the tri'ated Howers in all their fre.shness ; 
if soap, wbicb has biaai cut into shavin^^s, is niixiMl 
with this y;lyc('rine, and this mixture is milh'd by 
means of the wadl-knowm mixin^^ apiiaratiis, the ri'- 
sult of this simple work is that some of the finest 
toilet soaps with ('Xcpiisiti' aroma art; obtained. 
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l^y a careful addition of water to this perfume 
solution in ^lycua’ine, tlie former can be dilut(‘d to a 
ctTtain extent, without the liipiid losin^^ anytliin^^ of 
its chsinu'ss ; ])ut if this addition of vvat(‘r ^^oes 1)(‘- 
yond a certain extiait the licjuid comniencc's to opalt‘sc(‘ 
and on addin;^^ more water becomes st)nu‘tinH‘s (juite 
niudd\ ; the (‘sseiitial oils and other substances wbicdi 
are extracted from tlu' tloW(‘rs art' only soluble in a 
liijuid whicli contains a certain (|uantity of {^lyccu-int', 
and are therefore s(‘parated wlum too much watta* is 
ad(k‘d. 

Solutions of aromatic sulistanci's in ^d\c(‘rine, 
diluted with wat(‘r to a point apjiroacliin^ that at 
which turhidit\ sets in, still I’ctain tlic fresh smell of 
the dowers and can ])e used foi’ very iim; toilet 
washing water. In order to proc(*(Ml furtlua’ with 
the dilution than is possihhi with waUu* alom*, as 
soon as the turbidity point is reaclu'd, stinnt^dy diluted 
methylated spirits at JO-lo per cent, which must he 
fi’ee from fusel oil, is added and this prevents 
separation of the essential oils. 

Jhjt in man\ (tases it is a (jUt*stioii of obtaining 
these aromatic suhstanetjs in an al)solutely pun* state, 
and in this conneedion tlie ^dycerim; solutions are 
treated in tlu* following manner: — 

The ‘^dycerim; which has lieen drawn off from the 
dovv(;rs and rdtere<l is plactid in lar^ui ^dass bottles, 
clos(’d with corks wdiicdi are most carefully fitted into 
the necks of the bottles. Ihd'ore the glycerine is 
placed in theses Ixdtles, so much jiure hiui/ol is placed 
in thean until tliey are filled with it to about one 
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quai’tor of their volume and then so imicli ^dycerine 
is poured in until they arc tlinic (piartcrs Idled. It 
is of importancu' that the h(‘nzol should he poured in 
the bottles before tlu^ /glycerine so that these botth'S 
should l)e filled with the vapour of the benzol, and 
on addin<][ the, ^dycerine tlie ^n-cat<;r part of tlu; air 
which was contained in tlu^ liotth' is forced out by 
the h(Uizol. 

After th(' bottles hav(‘ been clost'd, tlu'y are wdl 
shaken, so that the ^^lycerine inixi'swith the Ih'IizoI, 
and this shaking' is r(q)eatcd daily several times. 
Alter several days the p-eater part of the aromatic 
substaiKic has beam dissolved in the benzol which 
florts on the ^dyce,rin(‘ (insoluble in benzol) ; the 
glycerine, however, olistinately retains pait of tin' 
aroma, tic substances, which cannot be extract'd even 
by nqicatcd treatment with benzol. 

The solution of aromatic, substances in benzol 
is separated by pouring off from the glycerine, placing 
it in a distilling apparatus, and heating to the boiling- 
point of the Ixaizol, when the latter distils over and 
the aromatic substances remain in the distilling 
apparatus. T\wy still contain traces of benzol and 
these are removed by introducing a stream of car- 
bonic acid divided into very tine jets, which carries 
away the traces of benzol in the form of vapour and 
leaves the aromatic substances quite pure. 

In this manner aromatic substances can hi) ob- 
tained from hyacinths, violets, lilies of the valley and 
certain sweet 'imelling orchids of our woods, mignon- 
ette, roses, etc., in short, the most exquisite aro- 
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inalif sa])stiLiu'es ol tlu' world can Ix' ohtainc'd, 

and for t ins n^ason i^lyccianc deserves tin' considei'ation 
of all thos(‘ interested 111 the pjoduetloii of pei-luiiK'S 
and iiarticnlarly in obtaining esscaitial oils lioni fresh 
flowers. It is a tact, howevt'i', that this proci'ss 
whudi, nndi'r cc'rtain circmnstances, is so hij^hly to he 
I'l'conniiendeil, is hardly ri'soi te(^ t<»at all in practici'. 

( I I.M'I.KIN J- I sl'.l' IN 1111 IM.’J l'\!i \'l ION Ol 

(’()SMI I j( s 

Aiiion.!^' the nnnn rons prepai’at ions sold to the fiiihhc 
under t he name of “ heaiit iliei’s ' or cosim tii's h\ jier- 
IniiK'ry inanulactiirers, .L:l\<'orme ranks as one ol tlu' 
first, as, ]| propc'rly apphe<l, it posst'sses tlu; (piality of 
ini})artnio to l lie skin hrillianee, softness, and di'lieaie 
colour, 

Th(‘ prop<-r method of application oi ^Ivcerme in 
connection with the care of the sk n is not in a con- 
c('ntrat(‘d form, hut diluted with a sintahh' ijnantity 
of water. If conceiitrateil ydyceriiK' is brought in 
contact with parts ot the body wliiidi an- covered 
with (kdicate skin lor im^aiice, the lips or lin^^er 
tips, there is immediat<‘ly a stron <4 sensation of 
warmth due to absorption liv ^^lycerme of the watin' 
in the skin. 

J'Jy tlie smiden alisorption of this water, tlii' skin is 
easily injured, the soft cells forming th(‘ tissue of th(‘ 
lip skin are kilhxi, they shrink and pi'el off as soon as 
lu fresh layi'r of skin is forme<l underneath. As, 
therefore, liy the apjihcation of concentrated ^dy- 
corino the skin is not preserved but so to say 



AS A S<)liVK>iT 17r» 

‘‘killed, ” this pn'paration shniild always Ix' diluted 
with wat('r heloi^' appli(^ation. 

Most astonish iuij: is tlu' action ol ‘,dyccnne on a 
skin which has Ikhui stron^j^ly taniuxl Iw th(‘ sun ; 
wliercasit would otluM’wisc' taki‘- siwcral wt'cks Indovc 
a skin taniuid hy tlu‘ sun is hh'achod aijain, the ap))li- 
cation of i;! yc(‘nnc hh'aichcs it in a h'W days. 

d’hc action of ,i(lyccnnc in nmst (aisi''^ is easily 
(wplaiiu'd h\ its wonderful solviuit action on llu* 
most varied suhstanci's. This tanning ot the skin hy 
the rays of lh(‘ sun is to Ix^ asiailx'd to a deposit of 
(‘olounti'jf math'r in ciTtain c(‘lts of tlu' skin. If 
^lycei iiu' is ruhixxl into the skin, it penetrates vi'ry 
(h' p into th(' tissiK's and dissolvi's tla^ colounnj:^ 
inatt(‘r , hy suhsecjiumt w'aslnnj^, the ^dycei-iiu^ ah- 
sorlxul ])y th(^ skin is removed for tin* ^U’l'aler part, 
and ati the sanu' time the dissolvixl colouring; mattiT 
w'aslied away, so that in a short timi' the skin is 
])l(‘ached again. 

(Tlyeeriiu‘ for cosmetic purposes can Ix' [)r(ipan'(l 
in various manners and iiuuh' aromatic hv mixing it, 
for instance, with oral ige-tl owe r watt'r, or wdtli water 
and can d(' ('ulogne, etc. ; or alsolw mixing glycerine 
w'ltli aromatic tlowers m the same way as lias bei'ii 
described in th(' priujeding section. All these addi- 
tions are of no cosmetic value, this is to be attriliuti'd 
to glycerine alone : aromatic sulistances miaady 
render the applic,ation of glyc.erim' more ])l('asant. 

As glycerine removes the colouring matter due to 
the. action of the sun’s rays, so it can also rcuK'cfy 
certain blemishes of the skin which are also due to 
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deposits of (‘olourin^^ iiiaiter, as, for instanc('. moles 
and fr(‘ckles, and if it do(‘s not remove them alto- 
^(dher, at anyrat(‘ tlit‘y ar<‘ dimmislucl, as o|yferine is 
a solvent for these colounn*^^ matt(*rs. 

An aln'ady clear and dtdicate skin is (‘iihancad 
1)( th as to freshm'ss and smoothness by th(' applica- 
tion of ^dyci'rmc, a pluaiomcnon which can lu^ 
('xplained by tlu' fact that the crlls of the ontcT skin 
attain a higher de;,M’(!(‘ of trans[)arencv o\\ in^^ to tht; 
action of the ;^dycerme, and tlu* faint pink of those 
parts iind(*r the upper skin is madi* mon* distinct. 

h’or the softi'iiino of and rapid removal of horny 
substances m tlu* skin, such as, for instance, arc 
fornuul on hands o\vm<^^ to some unusual work, ^dy- 
c(*riiie is eminently suitabh*, as aft(*r rep(*ated rubbin^^ 
<d‘ these thick horny c(*lls of which tlu‘S(' disii^mre- 
nu'iitN are formed, much ^dycenne is absorbed, and 
cons<H|uentIy they becoim* so soft that by scraping 
th(*m witii a file made of sharks’ skin or vvitli a 
blunt kniie, tlie greater part of this horny substance 
can be ri’inoyed. 

Diluted glvo(‘rin(* is (‘xceljent for tlu* hair and skin. 
Some peoph* complain a great deal of dandruff, which 
IS to !){* attributcid to the dying of the upper layer of 
the skin. Dy washing the head with diluted glycerine 
this drawback is reined uhI in the case of many 
people, as owing to the water-attracting and softening 
action of glyciadne, this peeling off of the upper skin 
is {)revent(‘d. 

Wo now give a number of prescriptions for the 
preparation of various articles of toilet in which 
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glycerine plays an important role. Readers wlio 
may care to interest themselves further in the sub- 
ject should read the work on “ Cosmetics ” by T. 
Koller, published by Scott, (-Ireenwood, lY Son, 
London. 


(i liYCKKINE LmULSIONS. 


A. Glycerine (’n^ams : — 


Glycerine 

. 250 g. 

Almond oil . 

. 400 „ 

Hosc-wat(‘r . 

. 850 „ 

Spei nuiceti . 

. 100 „ 

Rose oil 

. . . . 4 „ 

Wax . 

. . . . 32 „ 

Way and spermaceti are melted at a gentle heat, 
first of all the. almond oil is added, then the glycerine 
mixed with the rose-water, and finally rose oil, which 
can be replaced by some other sweet-smelhng oil or 

compound perfume. 

If the preparation is to be used 

in the summer, it is 

as well to increase the wax l)y 

half, for this imparts 

more consistency to the whole 

mass. 


13. Glycerine jelly : 

— 

Glycerine . 

. . . . 1kg. 

Almond oil 

3 

Soap . 

. . . . 150 g. 

Orange oil 

. . . . 10 „ 

Oil of thyme 

. 20 „ 


Soap is mixed with glycerine, then gradually the 
oil and finally the aromatic substances are added. 

12 
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Foii IRm'itliakss (»i 'iiii-. Hair. 

dlUM'lUK' . . . ' ^ H- 

^Vilt^T . . . . . .11 

K()se-\\:iU‘r ... . . 1 ,, 

Colour led willi eoclnneai. 

K 131. 


Wheat Hour . . .2 kg 

Alinond jiaste . () A „ 

On is r oot . . . . 0 *» ,, 

Ksseuce of rose . . .0 o 1. 

(lluvruu* . . . 0 ,, 


!uc mixed to a paste, dilutinl willi and then 

ap])]i(!d to tlu' skin. 

J^dtc (I a d///.s7' (lor a hand wash) : — 


Powdeied white soap . . . 1 kg 

On IS root ..... 0 ‘25 ,, 

Starcdi meal . . . . 0 25 ,, 

()ij ol‘ leniou , 20 ,, 

Neroh oil . .10 

Msseiice of musk . . 0 05 1. 

(ll\c<'iine . . .^ . O’lO ,, 


Boil until it torn IS an even pastt', tlien fill into Hat 
poretdain jars. 

Kan (jhfcrnnec anw ranUtaridrs (glycerine can- 
tharuh's water) : ~ 


Ainmouia jnna lufunhi, .... 100 g. 

'rmclure ol eanlharides . . . 100 ,, 

Rosemary waiLci Hi. 

Olyeerifie ;j00 g. 

Rose oil . . . . , 20 „ 
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The tincfiirc of cjiiitluiridcs is pi'epiU’ed by di- 
o() n. of powdi'i't'd Spanish lly {Lijtta- 
rrssindorKi) wiili I 1. of stron^^ alooliol. Tlic caastic 
aninionia has iho sanu* c-kauiin^f and do^oiaisin^^ ac- 
tion as poiassiuni carbonate ; glycerine imparts to the 
liair softiuiss and suppleness. ''Plu! whole composi- 
ti(ui is very well combined, ina.^mueb as it has a 
clt'ai^sing effect on tb(‘ hair and at the same time 
imparts softness. 

rreparations wliicli hav(‘ been in use for years are 
glycenne jc'llic's. Tlu'se have the advantage )ver 
laiK^iiK that they art; mort' t'cononiical, but on tlie 
• ■iJur hand posst'ss the drawback of not Ixdng so 
^piickly absorbed. IhtbtT tulles or glasses are filled 
with tht'se preparations; in any cast; the lattt'r are 
pri'lVrred as tlu y art' moi-(; easy to manifiulate. 

A good prescrif)tion for tliese glycerine jtdlu's is as 
follows 

Finest white tragacantb powdt'r . fd) g. dainjx'd witli 
.Mcohol . . . . 100,, and 

(llycerine ..... tlOO ,, 

and tliorouglily shaken; then (piickly mixed witli 
bfiO g. of wati'r (warmed and distilled) and again 
shaken. Immediately a trans})arent jt'lly is formed 
wliich can at once be Ixd.tled. 

(TnVCKlUNK CUKAMS. 

A. Glyceriiu' cream : — 

Almond oil ^ 

Wax • 70 g. 

Spermaceti . . . . . . 70 ,, 
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( h A' ( ' ] 1 i I N J ( ’ K I • A M S - - ( r o / / / . ) 


(rlscerint* ..... 

200 

1 oil 

120 „ 

heiiioiioil ... . . 

120 „ 

(ieiauiiJin oil . . . . 

20 „ 

Nei’oli oil ..... . 

10,. 

( 'iniiainoii oil . . . . 

ll»., 

Rose-watej- • ... 

uOO 

]). (ilyci'riiK' cold cream ; - 


.Miiioiid oil 

1 ke. 

Wax . . . . . 

Flo 

Spermaceti ..... 

i-io „ 

(ihccriiie ...... 

l2u0 

iiose oil . 

10 „ 

(’ivet 

2 

rHl.lAK\'rio\ ol- H.MH L’K'riioTilU’M. 

For the preparation of hair pi'trohuini 
in^^ ])r{‘sc,i’iption is oiven ■ - 

the follow 

l)est petroleum (.\iiieiicaii Kaiser oil) . 
TiiicUire of iieLlles (obtained from li k;^. 

o ke. 

of iieUli* root. 7 k^. of al^oliol, and 
k<,^ of ihstilleil watrn-) 

10 

(illyceriiH; . . . . . 

n 

.Mcohol ...... 

4H „ 

J)istille(l water ..... 

do „ 

Kssent'al oil lor peifuinin” . 

0 

-J } > 


Tli(* fKitrolcuiii which iias pnsviously lu'cn pcr- 
luuicd is iiiixiMlwith alcohol at U(j per cent, and both 
arc lieattid almost to hoilin*,^ temperature in order to 
obtain tliorou^di mixin;^^ and solution. Afhn’ tljis, 
distilled water is added to the; solution and tlie 
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reiufiinm" inpod ionis aro addi^d in tlio proper 
oi'der. 

Hair pc^trok'uni ('freets tlie solution of ilie faity 
substaru'-es of the liair, and a.lso loostuis the thrown- 
off epidermis in tlie form of dandruff, and imparts to 
the hair hrillianeo and snp])l('ness. 
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So M'S wliK'h ‘.in* pn'pan'd uccordii);^ in tlio old pi-o- 
coss contain only very little ;^l\ c< rin(U tie iiiaimlac- 
turc of lliCM' soap^ (curd soapsi is accomplished lt\ 
saponjfyiii}^ the lat with Iy<‘ prc\ iousl\ ohlamcd fi'om 
\\oo(l ashes I potash l\c,), and the soap so loiincd is 
hy t he addit Ktji oj cookinij salt Iraiisloriimd into soda 
soap, and this, hy addin;,,^ an excess of cookin;^ salt, is 
s(‘parai(*d (salted out). 

In tills nietliod ol manufacture neail\ all the ^d\- 
cerlne which n’sults from the decomposition of the 
fat 0{)es into the ly<' undern^ealh, ainl e\en now is 
olteii thrown away anil not usimI d’lu'st' soaps 
wfiicdi in steai’ic acu] manulactories art* ohtaint'd hy 
saponification of tin* oh'ic acid with soda l\e contain 
no ;^dyct'rine ttn account t)f the mt;tho<l of prt'para- 
tion. 

Since soap lias been made tty direct saponifica- 
tion of fat with concentrated S(/da lye, it tias h(*en 
posjfih/e to impart to it. in spiti; of flu* hi^di eontents 
of wate.r, a sufticuuitdef^Teeof hardness, and tlu'reforc 
ilB‘2) 
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Uk! wholes nut piiM^ess Ix' dispciised with, 

by Hk' soap in tlie \osst*] for so lon^^ until a 

saniphi on coolinp shows sidlicient (‘-onsistoncy. 

Soaps made in this mannor (contain th(‘ total 
amount of ^dyccrino in thr hit ori^nnally used, and, 
thiToforc, ]ia\(5 a hi'autilyin^ (dtoct on tlu' skin, Ik'- 
causo tlie ^dytauane contauK'd in tlu' soap laisily 
pnnctratns into tlu^ tissui' of tin- skin a.nd imparts to it 
softness and supph-noss. 

It to an ordinary soap (tallow (‘Ui'd soa})^ ^lyci-rim- 
is add(‘d and tlu- soap mcltod witli this, the result is 
a ]irodu(d, whicli, as n*;^a.rds smtahility for toilet pur- 
poses, has a distinct advanta^i- ov(‘r ordinai’y curd 
■'oaps. A (a-rtain (piantily of glycerine in a soap 
renders it easily s(.lnh](‘ in wati-r and hereliy causes 
a i^ood lather, and, furthermori', imparts to the soaj) 
a nice transpanmt ap])earanc(‘. 

As is already known, ^dycenne soaps can now 
he obtained (piite cheaply, they arc ijuite transpaient, 
and look almost liki- yt-Ilow <(lass, and also liave tlie 
(piality of making a ^aiod lather. 

Helore {glycerine was ap])Hed in soap-making^, 
transparent soa])s could only he obtained by dissolv- 
in;t Jierfectly <lry .soajis in alcohol, and the alcohol 
was then distilled from the soap, ddiese soaps were 
certainly viu-y transparent, hnt on accaiunt of the 
small percentage of water contained, were only dis- 
solved with difficulty and, theridore, hai’dly suitable 
for todet purposes, and moreover - - owinj^ to the 
troublesome pn^paration — could only be obtained at 
fairly high prices. 
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Now hardly any transparent soaps are made .in 
this manner, hut for tliis purpose ‘glycerine is (ex- 
clusively used, wliich also possesses the advantage 
that by dissolving the eolourinj^^ mailer in the ^dy- 
eerine it imparts nici' colours to the transpanent 
soap. 

If to heated j^lycindne, \vhi(‘h has been ddute(l with 
about one third of its volume of water, as mucli linely 
cut soap is added as can liedissoKe.d therein, without 
the mass on coolinj^ bceommj^ liard. a product is the 
result which in the trade is known under the name 
of “ fiiijuid (41yce,rine Soap" or “(ilycernu'. Cn'aiu” 
and, coloured and scented m various manners, forms 
a very valuable toilet adjunct. 

If in the process of soap makin;.; pun; ^dycerine 
is replaced by a ^dyccrim^ whicli contains dilfere.nt 
medicinal substances in solution, then in this manner 
soaps can ho obtained whiidi (uin la' desi^mated a>s 
(!osmetic-medicinal soaps as they beautify tlu' skin 
and also act imalicinally. 

The Holvimt action of ^dycerme on .scents and 
colourin^^ matters can he made use of Iw dissolving; 
these suhstarices in suitable (juantities in tlui ^dycer- 
iiie, and merely comhininfij this solution with s(»aj). 
In order, however, to olitain th(‘ Ix'ttor (juality 
^dycerine soaps, ttu^re is a spi'cial jiroci'ss, and tliis is 
carried out either l)y addin^^ and stirrin^^ th(' appro- 
priati; quantity of ^^dyc(‘rine and suf^ar solution into the 
soap after it has been boiled and then lettin;^ it cool 
in ihoulds, or by melting ready-made soap and adding 
glycerine, or, finally, by preparing a solution of 
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soap in alcohol, inixinf^^ this with ^Hyccrine, and then 
distillin^^ olT alcohol. 

Ac(;ordinfi[ to the first proc.ess, soaps of alabaster- 
like appearance can he obtained ; if the second 
method is resorted to, soaps are made the trans- 
parency of which is similar to that of a dimim'd ^dass; 
with the latter, however, and the exercise of care, 
such soa})s can be made which five, pei’fectly trans- 
parent, and if no colotirinf,^ luatter is added iheyhav(5 
the ai)p(\aran<^e of yellow^ ^dass. 

It is imfortimately ijiipossible to dis<'uss in delail 
in this work, which is dedicated to the application 
and [)roperti(‘S of ^lycerin(\ the very exti*nsiv('. and 
ni portantappli(^ationofp^lycerine to toih^t soap manu- 
facture. Those who are interest(‘d in this subjec^t 
and would like, further details sliould read tlu', 
work on “Soaps” by G. IT. Hurst, ])ublished 
by Scott, Greenwood A Son, Ijondon. Here W’e can 
only ^dve a few indications as to the jiroduction of 
^dycerine soaps. 

If it is intended to make ^dyceriiu' soaps by direc-t 
saponification — crutchin^ — then the fillin^substances, 
glycerine and sugar, should lie addcal to the soap 
mass immediately after saponifi(tation. 

The production of soap by direct stii’Hng with 
glycerine has been modified, in such a manner that 
a soap is obtained which is filled, coloured, and scented 
and further has a very high degree of transparency. 
The process used is the following : — 



(iLVdKKlNK 


J,S(i 


liolincd tallow . . . .80 k}.,^ 

( onoimt oil ... . . 40 ,, 

I lo^’a 1 u-<l . . . . . 80 ,, 

Roda. ly(* 40' I’m’' . ... 00 ,, 

l‘ota.ah lyo 10 Ik'- . . .10,, 

(iI\(;{irino IJS JV' . . . . 1^0 ,, 


OOic hoiloi’ 111 wine!) tin' product loii of tlio soap 
takes plac(‘s is o(.n(U‘ally a fairly shallow ont‘ and pro- 
vid('d with a. stirrinj^ device. \la)vc the pan there 
is a cask (uintainin^^ 1h(‘ ly<' : throuj^di a ^dass pipe 
wdiudi hy nn^ans of a ruhher tube is fasteiu'd to ih(‘ 
cock ol th(‘ cask, (1 h‘ lye can ^n-ailually he adniittc'd 
to the ('ontents of tlu; pan TIk; ^dycerine is in a 
lead vi'sscl which staiuls ra-ther lii'^li and vvhiidi also 
must l)(' suppliial with a cock ami j^dass pip(\ 

k'or the jirodiiction of fiiu' coloiirt'd and lii^ddy 
transparent soaps, it is aJisohitidv necessary to use 
V(‘ry pm’c raw nia.t(;ri,ils ; in the ('ase umhu' discussion 
it is stJ’on^dy recomniended to iisi' the lyi' obtained 
hv nn'ans of IniK*, not that prepared Ironi wood ashes 
])ut that from potash, as lye obtained from wood ash(!S 
is ‘j[('n(U’aliy of a fairly dark c-oloni’. Skill is needed 
in dissolvin^j^ thi‘ pota-sh ; ^^unu’ally one and a half 
times its w(‘i^ht in wsiter is [loiired oviu’ it, and for 
this purpose very cold water is usi'd. In this the 
[lotassium eailionate only is principally dissolved, as 
the foreijjjn salts nmiam undissoha'd. ddie solution 
is separated from tlie dej)osit, diluted sunieiently witli 
wate.r, and reiidereil caustic, wdth lime. 

. Before proceed in to the real saponiti cation the 
mixed lyes are placed in the cask and the ^dyceriiu^ 
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in its r(r(nV(U*. ^I’ho cnlouritii: inattm-s to ]j(‘ iisoc] 
arc at oiiccj dissolved in the <^dy(*crinc (for tlu^ cas(' 
111 (|ii(‘.stion solnhlo ('olourin.^ iiiattiT must lx* used, as 
l)V iisini; noii-solu})l(‘ eoloiinn^r matter llu^ soaps will 
not 1)0 transparent), and to the ,L,dyeeiMne is added 
th(' aromatie. snhstanec for seeiitin^^ the soap. 

In ordor that tin; niixtiu’e of the solution of 
eoloiirine matter and aromatic snhstances with tln^ 
,i,dyeerin(‘ should he thoroutth, part of tlu‘ ,i,dyeerine 
IS placixl III a china, howl, luaitt'd up to about tiO - 
'SO ( a.nd th(‘ colouring; niath'r I'fuchsine nal, metliyl 
vio|(‘l, iodide i^nuni, (‘tc.) in solid form is added; 
hy stirrin^t with a ptsth' it is spr ad Ihroii^di tlie 
luiuid, and solution follows in a. vi'ry shoi’t tune. 
Aft.er the ttlyui'i'ine has cooled attain, tlu' aromatic 
suhstanees ar(' a,dded, and th<'. luptid poured into tiu' 
^lyci'iine rc'cmver 'The dish is rinsed out with 
^dyc(‘j‘ine and tlu'. solution in the fuceiver 

IS stirred with a j^lass rod and mixed witli the 
remaining' ^^lycerine. 

Tlien so much lyi'. is pla,ced in tlu^ pan that it 
stands about a liaiid hi<j;h, and it is hea,ted to about 
100 (\, w'lien the fat is added, and ])y the movement 
of th(' stirring; device, it nu'lts on the hot li(piid. 
WluMi all th(^ fa,t is melted, all the lye is poured m in 
a thin stream and constantly stirred, and this heating 
and stirrin^^ arc' contimicHl for so loiyij; until the soap 
.shows tlie reipiisite (juality. ff too thic'k, owin^ to 
stroll evaporation of the water, this can be remedied 
by adding and stii-riufj; in the necessary cjiiantity cif 
hot watc'r. 
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The 8()}i)) still under ilu5 process of stirrin;^^ is jillowcd 
to cool as much as possible without it thickening, 
and then the fj^lycerinc, that is the solution oT colour- 
ing matter and perfume in glycerine, is slf)wly poured 
in and mixed with the soaj) by constant stirring. 
The whole work is easy of acx'oniplishiiK'nt, if care is 
taken that the stirring apparatus move's easily and is 
in good working order, as otherwise constant stirring 
is c.ertainly a very tiring proeisss. 

The soap, now fmislKMi, is placiul in c,ake moulds 
and in th(is(‘ left to cool slowly. 'Phe longer tlu'. ('ool- 
ing takes place the more transparent will the soap 
be; as these soaps eonl am dissolviul siibstanccis only, 
there is no reason to fear separation of the colouring 
matter, and the finished cake of soap has an even 
appearance. 

If glycerine soap is to be made by renu;lting, first 
of all water is placed in tlu' pan, this is heatcul, the 
piec.es of soap an* added, mixed by stirring with the 
water, and as regards the addition of glycerine, colour- 
ing, and aromatic substances, the sanu^ [iroccss is 
followed as above described. 

rRoDiUTioN OF TjiAxsrAJimNT (tlyc'fkine Soars. 

Ordinary soaps are not transparent, oj- only faintly 
so, as the sodium salts of the fatty acids are ])resent 
in a crystal I i/x‘,d state, and the crystals reflect the 
light in different directions. Snow which consists of 
colourless ice crystals appears white and non-trans- 
parent as the surfaces of the crystals reflect the light 
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in all directions. Just the same thin^^ occurs with 
soap crystals. 

Snow soddem in water is very transparent be- 
cause th(' wat(‘r in tlui spae,es between the crystals 
alter the li^dit refractin^^ conditions. If to a soap 
li{:,dit ndnudin^^ j^lyctnam^ is add(‘d, something similar 
takes place as when soaking snow in water, and the 
result is that ^dyceriru' soaps have a v(‘ry transparent 
appearances 

Perfectly transpari'iit ‘..dass-like? soap can only he 
obtained if tlu' soap is not crystallized but amorphous, 
and tins (;an only he obtained by adding to the soap 
methylated spirits, glycerine, and sugar. 

As soaps made in this manner are v(uy hard and 
also require* a long time, to diss<dve in water and 
make* a latluT, it is advisable from the outset to use a 
softer soap. Tf, however, transparent soaps are filled 
witli glycerine as is now almost always the case, 
and large* (juantities of glycerini* used, then this cir- 
cumstance is less significant, as glycerine already 
makes the soap softer and, bi'ing itstdf a substance 
easily dissolv(*d in watt‘r, increases the solubility 
of the soap. 

Th(‘ soap is cut into shavings by a planing ma- 
chine ; in this case, liowever, it is necessary to use 
a mill which gives very fine shavings, not tliicker 
than a sheet of writing papier. These shavings are 
s])read out in tliin layers on linen stretched out on a 
frame and then thoroughly dried in a drying room. 
The drying process must contimn^ until the shavings 
crumbh^ to dust on being pressed between the fingers. 
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iiMi 

whicli 0511) jis ji ])r()()f tliat tiu' soap is al)- 

soJiiU'Jy from water. 

'J’Ik' cli V shavm^^s are then taken from tlie dryin}^- 
rooiii and pku^ed in the* ndort of a disiilhn^^ ajiparatus, 
till* li{‘a.d of tlK‘ latl.(‘r is fixed on and 1)0 per ctait 
ajeohol poured into llu; rt'tort. 'Tlu' stirring dc'viei' 
of the distdlin^ apparatus is set in motion, and the 
e-ontents of tli(‘ ndort slowly heated until it hoils, 
wIk'u thesoa}) is dissolved in tlu' alcohol into a paste- 
like mass "^riK' evaporatiiy^ ah ohol is condeiisi'd in 
tlu' cool in^^ coil of the distilling ap])aratus and caught 
in a bottle plaeinl h(*fore the o})enin^^ of tin* cod. 

As soon as it is certain that all tlu' soap lias lu'eti 
dissolvi'd, tti(‘ ^l\cerine mixed with tlu* colouring 
matli'r and ixaiuiiK* is introduced into Hk' ri'tort 
throuj^di a tube fitte<l into tlii' head, and mi\ed with 
the soap paste ])} constant stirrin^^ d’he lR'atin‘.,ns 
continued until all the alcohol used for dissolvin^^ 
till' soap is distilled off, the soap is tluui run into 
moulds in which it rapidly solidifii's.' 

If till' opi'rafKJii IS carried out in tlu' projier 
manner (the (‘ssential point is that th(' soap slioukl 
1)(‘ fi(‘(‘ Irom water and absolutely dissolv(‘d in the 
alcohol) it is [xudectly transpanuit in the moulds. 

Accord in^^ to the inodej^n and nmv universally 
adopted pi'actiia*, the saponification is accomplislied 
solely wdth soda ly(‘, the fatty in^U’edients consist 
mostly of tallow', coconut, and castor oil, and om 
casionally, in order to olitain hard soaps, st(‘arine is 


[Tmnslaior's -It is iiiipusHihlc to distil off iiH the iilcoliol 

liojii the Hoap.) 
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also added. It is advisal)Ie to lilter ilie iiu'lti'd fats 
in ()i‘d(‘r to remove any impurities, dda' 10 per 
cent soda 1\(‘ n(‘(*essarv for the sapoiiifieation is 
tluai mixed with half tlu^ (juantity of methylati'd 
spirits, and addial to the nu'lti'd fat in tlu' pan at 
a temperature of about ()() . In onh-r to jii'eviait as 
far as possible (^vaiioration of 1h(‘ alcohol, the pan 
should havt' a cover tliat tits ver\ well. 

Sa})on ideation then follows \er\ rajudly, and wdnui 
all the fat is saponified tie* solution of su<^ar and 
^dycerine in distilled water, to w'hicli hall th(‘ amount 
of metliylated spirits has been added, is wi'll stirred 
in. The haiiperatiire ol tlu^ contents of llu' pan is 
tlien raistMl to about So and ke])f a.t this lor an 
hour and tln^ pan must remain coveri'd. If a sanijih' 
of th(' soa]> IS tlu'ii poured on to a .t;lass plate and 
left to solidify, it should he transparent (iiot dull and 
dirty) and firm. 

The soap is then let cool to 70 and at this temp- 
erafaire coloured. When the temperature has sunk 
to OS the jierfiime, dissolvtal in tlu' i-emaindi'r of the 
ahadiol, is added. 

If th(‘ ])('rfunie ia)ntains larj^a* (piaiitities of oil, 
then to a hatidi of soap as much ‘iO potash lye 
must })(' added a^^ain as is eipial to tht' weight of 
the oil containin^^ aroniat ie sulistanci^s ; nnsaponilit'd 
oil would dim thi' transparency of the soap, d'rans- 
parent, excc'llent soaps can he obtained according' to 
Deite as follow's : — 
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Tallow 

T. 

50 kg. 

II. 

45 kg. 

Cochi n-()ocoiiut oil . 

45 „ 

40 „ 

Castor oil 

15 „ 

25 „ 

Soda l}e 40 Be . 

50 „ 

50 „ 

Methylated spirits 90 per cent . 

„ 

30 „ 

Sugai- .... 

20 „ 

25 

Distilled water .... 

20 „ 

20 „ 

Clyceriuo 28" Be 

25 „ 

22 „ 

J^\)r colouring only pale yellow 

(lemon or wax 

yellow) cedouring suhstancu's are use 

d. k\)r sclenting 

the following are used ; — 



Geranium oil 


240 g. 

V’orhema oil .... 


200 „ 

Palma Jlosa oil . 


IhO „ 

Bergamot oil . 


170 „ 

Jhtter almond oil . 


30 „ 

Tincture o1 musk . 


20 „ 

Geranium oil ... 


240 g. 

Oil of lavendcir 


100 „ 

Oil of cinnamon . 


140 

Caraway oil . 


120 „ 

Clove oil ... . 


100 „ 

Tincture of musk . 


20 „ 


PlIODUmoN OF LiqITTO (iLYl’EKlNK SoAPS. 

Lic^uid glycerine soap of tlui consistency of syrup 
is at present a much songhf after toilet adjunct, and 
is mostly coloured with pale brown (honey glycerine 
soap) or with pale pink and perfumed with ger- 
anium oil (rose glycerine soap) and supplied to the 
trade . 

Particularly fine specialities in glycerine soaps are 
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mignonette glycerine soap (perfumed with mignon- 
ette oil and coloured pale green) and lav(‘nder gly- 
(‘-erine soap (scented with lavcnde.r and coloured 
pale blue). 

As regards its coiistitution glycei’ine soap is a 
potash soap, dissolved with or without addition of 
alcohol in V('ry little vval(‘r and mixc'd with scented 
and coloured glycerine. It is ])roduced by saponifica- 
tion of pui’c olive oil with potash lye, and diss()lving 
too parts of this soap in a inixturc^ composed ol 50 
parts of water and 50 ])arts of alcohol at 40 per (auii 
and adding 10 parts of glycerine. This soap solu- 
tion is a yellow' hrowm and a certain amount of 
colouring matter need only he added in order to ob- 
tain the honey-coloured article. 

Pure potash oleine soap is an excellent material 
for the manufacture of liquid glycerine soaps, and 
these can be made without using alcohol. Oleine 
or oleic acid (from stearine w'orks) is placed in glass 
bottles and stored for sevei-al months in a cool place 
the temperature of which can sink to 0". During 
this time, the greater part of the stearic and palmitic 
acid dissolved in the oleine sinks to the bottom of 
the bottle in a crystalline mass and the liquid above 
it apjiears quite clear. It is carefully poured off 
from the deposit, filtered through thick linen, in 
order to retain all foreign substances which may be 
floating about in it, saponified in the cold with 
caustic lye made from potash, and the total amount 
of the glycerine, with the exception of a very small 
quantity, is added, 


13 



(iLvcKruNi<: 


li)4 

This rcinaiiuhT of i^lycerinc is iisod in order to 
dissolve in it the colourin^^ and aromatic snhstaiices, 
and is only added when the soap has cooh'd. If the 
cooled soap should ])e too thick, then this draw- 
back can ho renu'died hy the addition of a faiiiy con- 
centrat('d pearlash solution (not caustic) 'Tlu' 
ordinary proportion of tlu‘ ^lycuudiu' iiddition to this 
soap is 8 parts of ^dyc(u‘im‘ to 1 pai‘t of oldne, to l>e 
saponific'd. 


(tLYCkionk ('olo Cht-am Soat. 

The following directions an* given for the pro- 
duction of glyceriiK' cold cream soap : — 

80 kg. ol‘ coconut oil, ‘20 kg. tallow, K kg. of castor 
oil, 2 kg. of crude palm oil are hc'ah'd together at 
75’ C. ; 80 kg. of caustic soda ly(‘ at 80 ptT cent an*. 
add(3d and stirn'd, 2 kg. of glycerine and ' kg. of 
spe.rniaccti, this latter Jiaving y)reviously Immui warmed 
to 75 ' 0., are added and stirred in. 

Then the soap is covered up and Id’t to lieai 
spontaneously, which will hav(^ taken place in about 
one hour and a half. A clear yellow, firm soa]) is 
the j’esult wliicli is very similar to a settled soap. 

The soap is now placuMl in the mould and per- 
fumed witli 50 g. cassia oil, 50 g. bergamot oil, 100 g. 
lavender oil, OO g. of tincture of musk, 8{) g. tincture 
of benzoin, 20 g. wintergreen oil, 80 g. clove oil, and 
10’ g. cinnamon oil. 
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(JlYC’KIUNH AiM’LIKI) in ]\lT:iM('iNK. 

Owin^ to its s()[t(']nnj4 ‘Oid dissolving- ]H()])('rti('s 
^dy(*i‘niu' is wid(dy iipj)li(‘d in incdiciiu'. It is iistnl 
oiilnn' as a solvinit for certain siihstanct's, for instance 
foi' [)e])sin<\ or for tlu' ])j-odiiction of |»i‘ej»;M'ations 
will) a softcninj^ action, (dyci'rine plaster of tlu' 
(o'nnan ])liarniacop<i‘ia. is made, liy wanning 
J part of wlieai starcli witli It) pai'ts o| p;lyce]n)e in 
a water-hatli for so Ion;.; until the starch has formed 
into a pasi(‘, and consists thend'orc* of a paste mixed 
with ^dycerine. ddie t^uait dissolving pro])ertics ;^dy- 
cerinc' possesses for many clumiical pn'parations 
(Mtabh's the incoi‘])oraf ion m this [laste of a lar^e 
nimib(‘r of im*diciiial prc'jiarations, and in tliis 
maniH'r rendcn’s it ])ossil)l(i to ])rodnc(' niedicanumts 
\\liicli must ])e of \(‘ry })owerliil cdticacy, as ^dycierine 
is ('asily alisorlied hy tlu' skin. 

i\I any preparations which an- used for crac'ked skin, 
r(*dnf‘ss, also as remedies for cliilhlains, contain ^dy- 
cerine, and owe the ‘j^j’cnitt'r part of their td’ficacy to 
the ^dycerine contents. 

Liquid soaps hu’ medicinal purpose's can he made, 
accordiii;^^ to tin' followin^^ prcscTijitions : — 

Jjr<,»riJ) 'J\\i{ SoAi'S. 

Two liundrod parts of tar are mixial witli dOO 
parts of oleic acid, sli^ditly warmi'd and Hlten'd. ddu' 
wah'r contents has no detrimental action in this case;. 
Tliis is warmed in a water-liatli, stirred and nc'utral- 
ized with a little alcoholic potash solution. ^J’o the 
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soap formed, 100 parts of alcoliol are added, and 
further, some olive oil in order to prevent irritation 
by anyexeessof ])otash, and made up wdtli ^dyccrine 
to 1000 parts. This ‘JO per eent tar soap is said to 
comply with the hif.(hest claims. Mixc'd with two 
parts ol distilled wat(‘r, the soap h'avc^s no deposit 
on the sides of the vessel. 

IjifpiiT) Stohax So\i>s. 

OTu’. process is tlu; same as that in th(^ case of the 
soap just discussed. The di^^estion with oleif; acid 
enables raw storax balsam to he used, from which 
the {^U’osser impurities are nuiioved by liltration. 
The finished soap settles out; it must tlu'refore h(' 
well sliaken, and should be stoj'cd in dark-coloured 
^dass vessels. 


SuPKRF.viTEn Ijk^uid ij.\NoT-iNE (Ilyc’ekinJ': Soaps. 

A soap recommended as an excellent toilet adjunct 
can he made as follows : About 10 per cent lanoline 
is dissolved in oleine, saponified as in the case of the 
tar soa]) and scented, and most suitable for this pur- 
pose is a solution of coumarin in ^u^.raniuni oil. 
hhirther, to the finished soap, tincture of lienzoin (!an 
be added. 

A soap intentionally made alkaline, corresponding 
to the ordinary glycerine soaps, is ])articularly suit- 
able for disinfection purposes, and for tliis reason 
should realize a good sale. 
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Li(,»Pir) Aktisi<:i‘ti(’ Soaps 

of l)est possible lUMtirality can, acconlinj^’ to Antoine, 
he obtained as follows : — 

Ciuistie jjotasb at 70 per cent, as free 


as possible from carbonate . T) ) g. 

S\V(*et almond oil ... . 200 ,, 

(ilycerino (.‘10’ lie) .... 100 ,, 

Distilled water ..... 1000 „ 


The potash is dissolved in twice its w^oi}<ht of water, 
and the oil and glycerine added and stirred round. 
'IIk' j’eniainder of the water is then added and the 
niixtin‘(‘ is kept in a water-bath twenty-four to thirty- 
six hours at 00"-70‘ C, The non-saponified oil is 
taken off and a j(‘lly-like mass is obtained of which 
OOO g. are mixed with 70 g. of alcchid at ffO per cent, 
and 10 g. each lemon, bergamot, and verbena oil. 
This is warmed for a few hours at ()0‘ C., cooled, 
and th(' sc'parated ]K)tassiimi stearate filtered through 
cotton wool. ']T(‘ filtrah^ then remains clear. It 
c.ontains ()-8 to 1 g. of free alkali in the kilogram. 
This can be luuitralized by introducing a stream of 
carbonic, acid or by the addition of a glycerine solu- 
tion of tartaric acid. 

(invcKRixK .\s AnniTioK to Wine, Dkkr, and 

IjIQPEUKS. 

In the spirituous fermentation of wine-must, beer- 
wort, brandy mashes, etc., in a word, in every case 
in which alcohol is formed by a fermentation process, 





<j[lycei‘iiie also is formed ; tlu* I'ollowiTi^ may he taken 
as ^amta-al prodiiets of I'ernK'ntation — ah'oliol, car))oiiic 
acid, and ^lye(‘riiu‘. 

ddie (juantities of i^lyet'niu^ rt‘sidtin^ from ft'rmen- 
tation var\ eonsiderahly, and in wiiu' amount to lu'- 
tweeii ()i:!and •^•1) [H*r eent, whei’eas m l}e('r, l)r('\V('d 
ae.eoi'diii^ toCiei'man metlKKls, there' is, on an avi'ra^e', 
()■() (‘('ut of qlua'rine. 

ft has Ix'eii foimd that tlu' ^lyei'riiu' conti'iits of 
wine lias iimcdi in do with its Havonr, and that in 
addition to tlu' swe'et taste possesse'd in a hi^h dc'- 
oree l)y <4lye('riiU', it als(» imparts to it those (pialitu's 
which are d('si.i;nated as maturation and oiliness. 

'This maturation cannot he explaiiu'd in words, iit 
must l)e reeo^mizi'd liy practical exjK'riments. d’ht' 
(juality of the oiliiK'Ss ol the* wiiu' cijiisists tlierein 
that when wine is swun^ rouiul in a.i>lass on tiowin^^ 
down it h'aves on the side's of tlu' j^lass oily stre'aks, 
this is j^a'iierally looked upon as a ^a>od (juality eif 
the wine' and hi^ddy e'ste'e'me'el hy consumers. 

Ill addition to the' (jualitie's mentioiu'el, ^dycorine' 
])osse‘sses that of maskinp^ the* reiu^li sour taste pe^- 
culiar to wine's e*.ontainme much acid, and hereby 
renders the* taste e>l the wines in (piestion much nmre* 
ph'asant. 

Since it lias hea'ii possible to obtain commercial ^dy- 
ce-rine of suedi a hi^di de'^U’e'e* e)f purity, extensive appli- 
cation lias hemi made' of it to the wine trade;, and to 
se)me wiiU'S ceu'tain epiantitie'S of ^dyce'rine have; lie'em 
adde'd in order to re'iider the taste milder, more 
mature, and at the same* time make the* wine more 
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oily ; til is iiddition lias lu'cii d(‘si^^oated as Sclieelor- 
or ^^lycerinizin^^ vvinos. 

W(‘ would, liow(‘V(‘r, lay particular stress ou the 
fact that theniochu-n law in connection with foodstuffs 
lias ronchtnnefJ and proliihitcd the adultei'ation of 
l)e\U‘ra;^U's with ^lyctTine. When W(‘ make nitmtion of 
th(' subject in this (*onnection, wi; only do so to di'aw 
attiuition to this fact and to the distinct warnin^m'iot 
to add ^iyccrin(‘ to l)evera^U‘s intended foj' sale. And 
it would not lie wise for anyone to attempt to do 
this in th(‘ hope* that the sli^dit addition of glycerine 
will not he detect(‘d. '^Fhe cheinistrv of foodstuffs 
has nowadays made' such rapid strides tliat this 
would h(‘ no ditlicult task at all, althou/^di, as we have 
alri'ady imuitioned, ^dyci'rine is a normal product 
oi alcoholic fernnmtation. Howt'vau', the individual 
compoiKuit parts ot a natural wine, etc., exist in the 
wiiK' in c(‘rtain jiroportions wdiich vary hut little. 
1’his would at once he a help in dc'hT.tin*^^ the addi- 
tion of ,i^lyc('rine, alcohol, su^uir, etc., that is of ab- 
solutely normal in^u-edieiits of wine, as thercdiy the 
normal proportion of th(‘ substances would he altered. 

Tlu’ fjuantity of ^dycerine to he addl'd to a hecto- 
litre of wine is best ascertained liy lirst addiiif^ 50 
(‘(jual to a thousandth part of the weight of the wine, 
niixin^^ it thoroughly, and tastinjj^ a sample. Tf this 
proves insufticii'.nt, then further amounts of lO of 
^dyci'rine are added, until the wine asre^uirds inatura- 
tion and oiliness has acipiirc'd thi* n^juisite quality. 

It must he rtunarked in this conni'ction that vuine 
treated m this manner should not be used at once 
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as at the ])P^nnnin^^ an experic^nced tongue would 
at onG(‘ recognize tins addition of glyct'rine, and 
it takers some time bel'on* the taste of tlie glycerine 
and tluit of the wine liave conihim'd harmoniously. 
In order to attain this, it is necessary that the wine 
should ht' stored for sev(‘ral wta'ks, and after this 
])eriod even a good wine connoisseur would not he 
able to recognize tliat glyceriiu' had be(‘n inten- 
tionally added to the wim*, presuming, of course, 
that tliis adulteratioji do(‘s not go beyond a certain 
degre(\ 

It has also been found prefej‘a]>Je to pi’oportion the 
glycerine; addition according to the (juantity of free* 
acids contained in the wine, and to increase the gly- 
cerine in proportion to the* increasiiig acidity of the 
wine'. Tile following sliort table' give's this propeir- 
tion : — 


Acid contents 

eilycHin**, {jraninios 

in tliousandtlih 

l»L‘r lu'oiolitro 

7d) 

00 

7-5 

HO 

8-0 

1()0 

8-5 

240 

9-0 

320 

9-5 

400 

10 0 

480 

10*5 

TiGO 

110 

G40 

11-5 

720 

120 

800 


Although these tables are (|uite suitable for cer- 
tain cases, yet the addition of glycerine in such small 
quantities as 10 g. and repeated taking of samples is 
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prefera])le, as one must endeavour U> avoid any excess 
of f,dycerine as thereby the taste of the wine would he 
altered in a strikin^^ manner and the addition easily 
detected. It must, however, ])e considered as a rule 
strictly to be observed, never to add such lar^a^ 
(juaiitities .that they strike the sinise of tasti' un- 
pleasantly. 

Ill addition to the influence which glycerine has 
on the taste of wine, it also exercise's an influence on 
the behaviour of the wine. Wines which have fer- 
mented for some time, and accordingly can only be 
clarified very slowly, soon settle if glycerine is added 
and they clarify rapidly. This phenomenon can be 
explained by the fact that tlu' glycerine, although 
its<df a product of fermentation, opposes spirituous 
fermentation ; the faint after-fernuMitation which 
still takes place in the wine can then be completely 
suppressed by the addition of the requisite quantity 
of glycerine. 

Glycerine added to beer has the same action on 
its qualities as in the case of wines ; the beer is 
matured, sweeter in taste, and also retains the froth 
longer, after it has been poured into a glass. As 
beer, however, contains far less glycerine than wine, 
on no account should such large ipiantities of gly- 
cerine be added to the beer as to the wine, and an 
addition of 250 g.-»‘l00 g. per hectolitre should be the 
highest measure in which it can be applied. 

Tl)e right moment for adding glycerine to beer 
depends upon what is to be done with the beer. •!£ 
it is intended to leave it for a long time in storage 



disks, tlu'n It is to th(‘ iiiU'rest of tlio brewer to 
modih tlie inttMisity of the iVnoentatioo very c(^n- 
siderubly, so tliat on prolon^^ed stora^(' tlu^ beer sluill 
not ferment to such a de^nu' that it becomes 
wine), ’ and this (^tndd be accom])lish(id by storin^^ 
lli<^ l>eer m very cold e(dlars. Such l)eers should ])e 
doctored with ^l\c<'nne imnu'diatel) after they ar(‘ 
plii(;ed in tlu‘ stora^^e ('a.sk, beca,us(' in this ('ast* 
{^dycerine assists in mo<leratm;4 the fei'nnmtation 
process. 

In the case of beers which arc* only to bestorc'd for 
a short time, tlie ^dvcc'rme is bc'st added about four- 
tcMiii da\s b(*for(‘ tlu* bei'r is I’c'ady to be liroaclie.d. 
ddie ^dycerine sliould be* dissolvcal m the* bet'r, poiirc'd 
into the stora.i;(‘ (*ask, and tins should be* iirmly bunded 
up. Tlu' ‘.glycerine thus has the* time* t(» distribute* 
itse*lf ('veiily through tin* whole* mass of the l)e(*r, 
and by bun^dn^y the b(*(*r is tborou^dily suppli(*d with 
carbonic acid until it is wante*d for runninif off. 

(ilyce-riiu* has also bee*!) applied to tin* manufac- 
tui'c* of li(]ueurs, and it is recomme‘nde*d as addition in 
place of snj.^ar. Such an aeldition has de'edded ad- 
vantage's, because^ the* ^dyce'rine imparts its pleasant 
sweet taste to the lique^urs, and, more^over, contributt*s 
to the li(jU(*ursthat oily charj^ctea’istic which is so much 
esteemed in so-called oils or creams, tlie choicest and 
most (ixpensive liejut'urs. 

(ilyceriiU! also jKissesses the (|uality of disseilvin^ 
essential oils and tb(‘re*b\ assists the dissolvin^Miction 
of -alcoliol, so that by addin^^ ^dycerint^ to a liepieur siil)- 
stance, a ^reat many more essential oils are lirought 
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inU) solution than would lu* possible by tb(‘ action ot 
the, alcoholic contents aJoiu* 

In (U)nnection with the a.pplication of ^j^lyctu'ine to 
the nianulactui'i' of li(pieufs, there is one pia'caution 
to he ohservc'd, th:il is, that the (piantity of ^dycernu' 
adcb'd to th(‘ iKpU'ur shoidd not exceed a certain 
jneasur('.. ddie reason lor this is the fact that oiui 
cannot enijoy a lupituir whic.b contains a lar^u- anniunt 
of ^lyc(‘rin(', whereas it is to the intei’ests of nianu- 
lactur(‘rs to make the lujutuirsin such a manner that 
a ^reat deal of them an* sold. 

We would a^aincall attention to the pi‘ohihition of 
the apphc,atiou of ^iNcerim*; this r(‘f(‘i’s also to the 
manufacture of li(pi<‘urs. 

(iiiV(’nmNK I’oii, l-’iiaasd (-Jas Mki’ers. 

(ias iiK'ters, as is known, ar(‘ lilhal with watfU’, hut 
this method has cm’tain drawl)acks, tin* ^r(‘at(‘st of 
whicdi is that water is Ixanj.;' continualU carri(Ml away 
throu^^h th(' ^as, and therefon* I’epeated lillin^^ with 
water is neca'ssary. In order to nam^dy this draw^- 
hack, in many })la(!es «^lyc(‘rine has l)(*tm substituted 
as fillin^^ for ^uis meters and with }j[ood ivsults. 

Owin^ t(j its liyttroscojiic qualities ^lyceriiui not 
only ^'ives out no water, hut absorbs water from the 
l^as; as a rule ^dycarn'm* diluted with la jier cent 
water, absorbs from the j^as in the course of the 
year per cent of water, and th(*n it can also 

hajiptm that on cold days the glycerine in the ^uis 
nu'ter may fn*('ze and tin* workin^^ be interrupted Tor 
some days. 
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'J’he ^^lycerim^ containcxl in tlu; meter not only 
absorbs water I’roni tin' j^^as, but also absorbs certain 
other combinations, in particular sulpliide ammonium 
and sulphite, and from tinn' to time (about once a 
year) must be taken out of tbt* ^^as met(‘r and cleaned. 

'rh(‘ (*b‘anin<j[ process is most simply accomplislu'd 
by beatin^^ it lor some hours up to lliO'C. in a 
covered boiler connected with a line which draws 
well, wherel)y the ^nvater part of the substances dis- 
solved in the judycerine can escape'. The tar-like 
substances which are absorbed from the ^ms remain 
in the'. ^lycc'rijK'. As soon as a sam])le of th(^ ^dy- 
ceriiie does not show an alkaline' j'('actioJi on coolin^^ 
tlie heating is stopped, and the ^lycerint' is (h'col- 
orized by filtration over boiu^ charcoal, vvIk'H it can 
aj^aiii b(' used for tilling the' ^uis mete'r. 

Tlu' advanta^^e's offered by fillin^^ ^^as nu'ters with 
}^dy{;erine consist therein that repeated fillin^^ is 
avoided, and, moreejver, the ^^as is cleaned by gly- 
cerine, and a glycerine filled gas meter freezes mucli 
more seldom tlian a water filled gas meter. 

'Owing to its indifference to metals, glycerine is 
t'liiim'ntly adapted to protect metals which rust 
(easily, such as polished iron or steel. To this end, 
it is only necessary to thon)ughly I’ub the metal ob- 
jects with a cotton wool pad which has been dipped 
in glycerine and then press(*d out, and the tliin layer 
of glycerine which is spread on the metal })revents 
rusting for some time. 

tflj^cerine has also been used as a lubneant for the 
component parts of delicate machinery, for instance 
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of watches ; it would moreover, owin^; to its indif- 
ference to metals, be most suitable for this purpose 
if it did not possess the quality of drawinf^ humidity 
from the air. CJlycerine, however, diluted to a c(t- 
tain degree with water, loses its thick oily consist- 
ency, and is no longer suitabU' to prevent friction 
Indween the p.arts of machinery. 

GiiYciuiiNK i-’oii Clay M()i»EiiTJN(L 

Sculptors, as is well known, make use* of a soft 
clay mass for their first rough Jiiodelling, and on 
ceasing to work cover it with damp cloths in order 
to prev(mt drying of the clay. In the production 
of large, plastic works, this is accompani(Hl with 
some difficulty, for the clay models not only crack 
on drying, but the shapt; of the model also changes 
owing to ih(i shrinkage of volume wliich takes 
place as the clay drys. 

These drawbacks can easily be remedie.d by pre- 
paring the clay not with water but with a liquid 
(composed of H parts of water and 1 pai’t of glycer- 
ine ; the water-attracting (piality of the glycerine 
pivvents entire drying of the clay, without it being 
necessary to take any other precautions in regard to 
this drying, and for this purpose an inferior glycerine 
of a dark colour can be used. 

GlAOEIilNK APl’LrKJ) ^ro THE WEAVING InPUSTRY. 

Glycerine can be very extensively applied to the 
textile industry and particularly to the manufacture 



()[ the most delicuto cotton J'librics (muslin W(‘avin^0 
and also to tlu' manufa(*turc of fiiu' laces. In order 
to impart to the cotton thn^ads wliieli are used m 
the manufacture of this falu'ic the necessary de<.(n‘e 
of supphuH'ss tlu'V must continually Ix' k('pt diimp, 
ami I'oi’uu'rly such U'xtures mostly mnnufac- 

turt'd in damp cellar rooms. Naturally tlu' continual 
sojourn in such rooms was injurious to the health 
of th(' workers. Ther(‘for(‘ jlu' thi'i'ads W('i‘(' im- 
pri'^mated with a dressin^^ which ki'pt them continu- 
ally damp. 

Preferably mixtures of dextrin and ^.(rapc', su^ar 
solutions were used on account of their wati-r-altract- 
inj^ property, but they were not vi'ry suilabh' ; only 
since ^(lyccnne has been addc'd to thesi' di’essin^^ 
compositions havi' the rc'sults beem satisfactory, and 
the most delicate muslin fabri(‘s and laix' woi’k can 
now ]){' manufactured in perfectly dry and airy rooms. 

The compositions which are used for tlu‘S(' di’ess- 
ings are very numerous and consist mostly of dextrin, 
aluminium sulpluite, and glycerim!, for instance:--- 


Pextrin ..... 5 ))!ii ts 

Aluminium sulphate ... 1 „ 

Dissolved in watisr ... dO „ 

Mixed with glycorino. . « . . J2-15 „ 


The dressing remains continually damp, lias no 
smell, and is not liabh‘ to become mouldy. 

Glycerine can be usixl with great advantag(‘ in 
ditlerent branches of tlui t(^\tih‘ industry, in all cases 
where it is a qiujstion of imparting to the cotton or 
fabric suppleness and softness, and the simplest form 
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(>r application consists in addini,^ it to the wah'i' with 
which the (;otton yarn or fahric are to lie washed : 
on dryin^^ tlie fa])rics tie* ^d\ ('.erine remains dispersed 
tliroii^liout the whole mass of the fibre, and pves it 
siic,h a hij^di dc^^o'e of suppleness and (dasticity that 
the valiK' of the fabric in (piestion is llu'Cehy con- 
sidi'nihly increased. 

(IjAcmnNi-; Ainajia) 'ro tiiI': M wrhAc'ji in: oi’ 
PAi'JCin 'roi;\(’('o, j'/jc. 

Papc'r which is madt* from straw and wood snh- 
stanca* only, or with the addition of these mati'nals, 
often poss<‘ss(‘s th(' nndesiralile (jiialily of hrittlem^ss 
and hai’diu'ss, a.nd oft(*n on nu'ndy foldin;^^ Imaiks. 
The fjuality of paper also in i-(‘sp(‘ct to snpphniess 
'•an h(‘ considerably impi-ovial if to tlie paper pulp, 
consistin^^ of paptu* substance a.nd watiT, a small 
piu’centat^ii of ^dycerine is added ; it pn'Vi'nts (*ntir(' 
dryini’ of tfie finished papt'r and also the rc'sultino 
hrittlcim'ss. 

Glyc(‘rin(' is also mad(‘ fairly considerable use of 
in th(‘ manufacture of tobacco, and in tlu' pre- 
paration of snuff and chewin^^ tobacco, which, whim 
^dycerini' is added, does not dry up. 

Wood which has been imprepiated with f^lycer- 
iiie obtains a bi^di d(‘^n-ee of suppleiu'ss, and I'ven 
brittl(‘ wood, impre^mated wuth ^dycerine, can easily 
1)0 bent witliout (!rackin«;’, a fact \yhich should lie 
of ^u’eat consideration to tlu* wood-worker. In order 
t(i render wood more riHieptive for ^dycerine, it *is 
as well to dry it thoroughly in a kiln, and while it 
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has a temperature of 70 ’-HO" either to place it in 
glycerine or to coat it with it. Glycerine is eagerly 
absorl)ed by the hot wood and penetrat(‘s very deeply. 
Casks, made of wood which is impregnated with 
glycerine, can remain some time i*x])osed to the air 
witliout ])econiing non-wab'rproof, l^i'cause. glycerine 
being a water attracting substancci k(M‘ps the wood 
continually damp. Also, su(di casks do not assume 
any musty or unpleasant snH‘ll insid(', as glycerine 
arrests the devcdopiiieiit of the small fungi which 
cause this smell. 
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CJIKMIOAL ANALYSIS OF CLYCJKIUNK. 

SiNC’i': j^lycrriiie has attained siicii iniportance for 
many industriiss and particularly since it has been 
used in such lar^Ui (]nantiti(‘s for explosive prepara- 
tions, the analytical detorininatioii of ^^^lycerine in a 
li(|uid lias Ikhioiuc of considerable value, and several 
nietliods are used in ordc'r to determine the amount 
t)f pure glycerine contained in a j^dve.n substance. 

In commerce different sorts of ^dycerine are dis- 
iinj.,uiished, according" to method of production, 
whetlier distilh‘d or not, as also to purity and con- 
centration . Aijcordin^j^ to their orif^in crude f^lycerines 
(^an he divided into mponifivation glycerine, from 
autoclave saponiffcation, or fat-splitting, according 
to the Twitchel method, distillation glycerine ^ which 
is a by-jiroduct obtained by the saponiffcation of fat 
with acid and cleaned by distillation, and soap-lye 
glycerine obtained from spent lyes from soap-boiling. 

The most impure glycerine is the lye glycerine, ob- 
tained from the spent lye in soap manufacture. Its 
ash content amounts mostly to 10 per cent and is due 
to the presence of common salt, soda, caustic soda, 
and also sodium sulphate. Further, lye glycerine 
e209) 14 
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often ccmtains gelatinous and j’esiiioiis substances, 
and carburet of bydro^^en. It is li^dit brown to 
lu'own red in colour, the s|)t‘cific {^I’avity is .1 -8 or 
81' Be, and the glycerine content 80-K-2 per cent. 
The high conttuit of ash, the stiong chku'ine re- 
action, and the high specific gravity are all points 
by which it can be recognized. 

Distillation glycerine jiossesses a sharp astringent 
taste and smell. The percentage of ash is 8-5 
per cent ; further, organic impurities are always 
])resent. Tlu‘ concentration is usually 28 Be, the 
glycerine-content between HI and HO ])(‘r cent. 
The cdour is straw ydlow to dark ambei', and dis- 
tillation glycerine can b(' recognized inasmuch as 
lead acetate gives a striuig deposit, and on hydro- 
chloric acid being addcnl it l>ecomes vi'ry muddy, 
due to the liberated free fatty acdds. 

Comparatively, tin; purest is tlu' saponification 
glycerine. It contains only 0*5 per cent ash, but 
imudi lime and inagru'sia. It is also concentrated to 
2H Be and differs from distillation glyiterine in that 
when treated with lead acetate there is only a slight 
and slow dc'posit, and hydrochloric; acid does not 
cause any turbidity. 

The purest is the doublt distilled glycerine with 
a percentage of water of only 2-il per cent. Tt 
must be colourless and sliould not possess any un- 
pleasant smell. ()nce-distilk;d glycerine must also 
answer these recpiirements, but it generally contains 
slight quantities ol salts. 

For the purposes of soap manufacture glycerine 
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frre IVoiij liiiK* should used ; it does m)t lU'ed to be 
distilled, but should be fre(‘ Iroiu lime eoii)])ounds. 

(lly(HU’i]ie t(t be used i'or the manufiictiire of nitro- 
^dyetuniK', that is in the manufacture of dynamite, 
is mostly on(*e-distilled, but con(*entrated ^dycerine 
should only contain small quantities of impurities. 
On th<‘ otluu* hand, the colour is a matter ot second- 
ary importance', ])rovidc‘d it is not duc' to lar^U' 
(juantitjc's of impurities. Tbc' specific ^n-avity should 
not bt‘ Ic^ss than I 'Jbl at lo-o' 0. 

liehnc'd or ceuiimercial glycerine is mostly not (piite 
odourless and contains diflerent impuritic's, particu- 
larly dissolved salts ; it is usually med with at (concen- 
trations of 18-24 and 28 I>e. 

Doubh* distilled chemically pure' glycc'iine should, 
according to the indications in the Oerman phar- 
maeopo'ia, stand the following tests:-- 

A mixture (composed of 1 c.cm. glycerine and 8 c.cm. 
zinc chloride solution should not during an hour as- 
siiiiK' a darker (colour. 

If glyceriiK' is diluted with 5 parts watc'r and 
mix(’d with sulphuretted hydrogen water, barium 
nitrate, ammonium o.xalatc, or a solution of (calcium 
cliloride, there should he no precipitate or cloudiness. 
Silver solution should only cause faint opalescence. 

Kiv(‘ gnu. heated in an open dish and ignited, burns 
away heaving a dark stain which on being heated 
still lurthc'r completely disappears. 

If a mixture of 1 gnu. of glyci^rine and 1 c.cm. of 
ammonia liquid is heati'd in a watcr-hath to hO"' find 
then at once mixed with three drops of silver nitrate 
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solution, tlien within fivu' minutes there should 
he Jieilluu* eolf)ration nor a luown hlack deposit 
in this mixture. 

l\vo V. (un. of fj^lycerin<‘ wai’iiu'd witli 1 c.cm. (d' 
soda lye, should ^ive no coloration, mother slmuld 
there he any ammonia or smell of ghu'-like sub- 
staruK's evolved. 

Oiiec.em. of ^dyccu'iiu' gently warmed with 1 c.cm. 
of dduted sulphuj'ic a.cid, should ^uve no unphiasant 
rancid smell. 

Dk'J’RH MI NATION OF (iLV(UJaNK CoNTKNTS. 

If pure ; 4 lyc(‘rine is l)ein.i» dealt with, th(‘ water 
eonUmts can he (easily ascuu’tained hy the specific 
gravity hy nuMins of the tables ^uven below. l-iut 
})articular athuition must he paid to the tfunperature 
iis th('s(‘ tahk'S only ^iv(‘ correct values at those tem- 
peratures for wliich they iiavT' been calculated. 

As is well known, the spc'cilic j^ravity of the liquid 
is influenced hy temperature in such a way that a 
ceytain rise of temi)erature tyives the licpiid a lower 
specdfic ^n-avity. 

This imTliod is only applicable when absolutely 
pure ^lycerini' is bein^^ considered, that is such that 
does not contain any apprecialde quantities of impuri- 
ties. If this is not tlu' case, particularly with gly- 
cerine in admixture with numerous other substances, 
for instance, soap-lye glycerine, tlu'U another process 
must be rtisorted to in order to determine its quantity, 
which is based on the oxidation of glycerine. In 
this case mostly the methods of Legler and Helmer are 
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Taulk f.)r Tim Dktkumiwtk.n of thk Wvtkk Coxti.nts 

ViJACKUlNE \<’('OIU)lN(l Tit ClIVMlMON VNI> Tj-UJT A’J' 17*r)'C. 


OF 


\\ HI 

10(1 |lts. 
IJlyceniic'. 


0-0 

(i-r, 

1*0 

lo 

•J-0 

‘J'5 

:•}•() 

Ml 
i r, 


<;•(! 
Ito 
7() 
7 A 

S-() 

s*r) 

u-n 

11*0 

lo-o 

Kl-o 


Sjttn-ific 

(Jnivilt. 

I>i‘fXn‘e At- 

ntnliuo 1,0 

1 ll(*amiic 
Atocmu'ti'i. 

WatiM 111 
mil {Its. 

8{it*fitic , 

(inuity. 

Dfffi'fe ,Ar- 
ntiiliiiH til 

Ifr'ailllle 

1-204(1 

01 -2 

11-0 

i l-2;{00 

28-0 

i-2(»2r, 

Hid 

1 1 -0 

. 1-2HH0 

28 • 1 

1-2012 

H(l-ll 

I2'd 

1-2H-22 

28 H 

1 -2000 

Hd-h; 

12-0 

I 2H07 

28-2 

1 

H(l-7 

iH-d 

1-22110 

28-0 

1 -2070 

HO-O 

IH'O 

1-228(1 

27-8 

1-200(1 

H(l- 1 

I l-d 

1-227(1 ; 

27-7 

1 •2.-, til 

H(l-H 

1 (-0 

1-2200 

27-0 

1-2002 

H(l-2 

lo-d 

1 -22 12 


1 -202(1 ' 

Hd-l 

10-0 

i-22;)d 

‘27 'H 

1-20(10 

Hd-tl 

lO-d 

1-2217 

27-2 

]-2 4!)ll 

2‘l-'.l 

10-0 

1-22(12 ' 

27-0 

1-24S(| 

2'.I-H 

I7-(I 

1-211)11 ! 

•20-11 

1-2400 

211-7 

1 7'0 

1 -2177 

20-8 

1-2100 

211-0 

IH-d 

1-2100 : 

20-7 

1-241(1 : 

211-0 

18-0 

1-210(1 

20-0 

1-2427 

211-H 

111-0 

1-21H7 1 

20-4 

1-2112 

211-2 

lli-O 1 

1-21-20 : 

-20-H 

1-21(10 

211-11 

20 (I ' 

1-2112 ' 

20-2 

l-JOiKI 

2.S*U 

211-0 

1-210(1 ' 

20 (1 

1-2070 ' 

2S-H 

21-0 

1-2(180 

20-0 

1 -2;{(;2 

28-7 





UNod, wiK-ivhy •,dya'niic in the incsciic.t' of snlphurif 
acid in by incaiiK of biidironiiifc oxidi/.cd to carbonic 
acid, wlicn the amount of the oxidiy.ino siibstance 
used up is det(>rmined witli ferrous ammonium sul- 
pliatc. If according to this method correct results an* 
to be obtained, then tlie, liipiid to be analysed should 
be free from chlorine and as far as possible from or- 
ganic substances. Accordiiif; to thi' re^uilations. of 
the Analytical Committee ol the Convention of 
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Watk.h (At cokoinu Ttt \V, lii'.N'/). Fim TkmiM' uvn uks ok 




("<>nU*nts <if 

in aiih> (Irons 
(;l>ot*iinc, 
in )i(‘r cent 

Hpecitic 
(li.ivitv 
ot tin' 
|U|U1(1 

(’olitcnts of 
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in |K‘t <‘(*nt. 

S}w*citi(- 
(Jravity 
<tf tlU‘ 
Inuml 

Citnlcnis of 
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70 

1-1770 
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(TCi’inan ^^lycorino iiuinufjK^tiirors, thci followin^^ is 
carried cut : — 

Tlu' followiii^^ a<}iu‘()iis solutions are to be made 
and iis(ul at 1 5 ’ C . : — 

{(t) Potassium ])iehromate solution, vvhicli in a 
litre contains exactly 74-.S(» ^n*m. of potassium tucbro- 
mat(‘ and 1 50 cm;‘ of' concentrated sulpliuric acid. 
One cm.’' of this solution ise(|uivahmi to OOl ^nn. of 
<;lYc(‘rin(\ 

{/)} Diluted bichromate solution. Obtained by 
dilution of 100 c.cm. of tlie solution pO to 1000. 

(c) b\;rrous ammonium sidphate solution. Con- 
tains in a litr(' ‘210 L^rm. of ferj’ous ammonium sulphate 
and 100 cm.'' of comamtrated sulphuric acid. 

{(/) Solution of red prussiat(‘ of potash 1:1000. 
4’his solution is always freshly pi’epared. 

h\)r the standardization of the ferrous ammonium 
sulphate' solutiem, 10 cm "of the' solution are titrated 
with th(' diluted bichromate solution, until a drop of 
the mixture* with a drop of the* red prussiate solu- 
tion mixed on a white porea'lain plate shows no 
visible l)lue coloration. Ten c.cm. of this solution 
corresponds to about 10 c.cm. of the diluted bichro- 
mate solution, that is 1 c.(*m. of tlu^ conct'ntratcd 
bierhroniate solution. 

The determination of ^dycerine' in sjiemt lye with 
the help of these reagents is carried out in the follow- 
ing^ manner : — 

About 20 pan. of spent lye wdiich, however, must 
not contain more than 2 pm. pure ‘^[lycerine are pl{\ced 
in a lueasuring flask of 200 (;.cm. contents, care- 
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fully weighed and practically noiitrali/ed witli dil- 
uted acetic acid with a specific gravity of 1 Oil, and 
the mixture must on no account he acid. Then this 
is diluted with distilled water to a voluim^ of about 
50 c.cm. and swirling round gradually, basic lead 
acetate solution, is added, until after standing for some 
time, the liquid, on the addition of a further drop 
of lead solution, does not show any furtlu'r [irecipitate. 
It is then left for about half an hour and tlui mixture 
made up to ‘200 c.cm. at a temperature of 15" C. 

Of this well-mixed and settled liquid, ])art is 
filt('i‘ed through a dry filtiir. 20 c.cm. of this filtrate 
corresjiond to 2 gnu. spent lye, and an^ now placed in 
an Krlenmeyer flask of dOO c.cm. cajiacity, whtm in 
the following order are added : 

1. 30 c.cm. distilled water 

2. 30 c.cm, diluted sulphuric acid 

3. 25 c.cm. of concentrated bichiomaie solution. 

This mixture is then suspemhal in boiling water for 
two hours and the flask covered with a small funnel. 

After this time, and when the mixture has be- 
come cold, it is titrated back with tlu^ standardized 
ferrous ammonium sul}>hate solution until a droj) of 
the mixture with the red ^])russiate of potash gives 
a l)lue (coloration. 

The calculation is then as follows : — 

If, for instance, for the rctitration of the oxidized 
liquid, tliat is the remaining excess of the bichro- 
mate solution, 40 c.cm. of the iron solution are used, 
then these corres])ond to 40 x 0 4 = 16 c.cm. of the 
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bichromate solution. If these aie now deducted 
iroin th(' ‘25 c.cm. add(‘d in tlu' l)e/:^iiming, then 
25 - l(j = U c.cm. of strong Idclmunate solution 
would !)(', necessary for the oxidation of tht^ glycerine, 
which corresponds to 9 x ()-()l = 0 09 glyccndne. If 
this (piantity was found in exactly 2 grm. s])ent lye, 
th(;n this contains 0*09 x 50 _ 4-5 per cent glycerine. 

]^]XAMINA1'[()N OF (tLVCJOHTX F FOH D VN.VMITE-MAKINO . 

I^'or the examination of glycerine intended for 
dynamite- or nitro-glyeerine nmnufaclure, a nitration 
h'st is generally made, when4)y is estahlislu d how 
much nitro-glyc(Tiru‘ can lu^ produced from a given 
w<'ight of glyaterine. l^'or this purpose', J5 grm. gly- 
ce'Tinc is nitrated in a glass cylinder with 70 c.cm. 
of Ji mixture of H7 per cent ])ure sidphm’ie acid, of 
specific gravity J-5, and OH }>er cent pure nitric 
add of specific gravity 1*485 at a tcmpcratui'e not 
allowed toexc(‘ed 20' (I The nitro-glyeerine should 
se[)aj'ate out from the acids with a sharp surface of 
sej)aration, h'aving no flocculent substance's suspenc^ed 
in the under lay(*r. I’heTi the nitro-glycerincj is 
separated from the acid in a separating funnel, 
washed with wateu* at H5 ’ to 40 C., then a tew 

times with a 20 i)er cent soda solution, and finally 
again with water. 

Theoretically 100 grm. glycerine should yield 
240*7 grm. nitro-glyeerine. But dynamite glycer- 
ine is neV(U' |)ure, and there is besides some loss in 
nitration, but the yield should be at least 207* to 
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per c('nt. In order to render nitro-p^lyccrine 
harniless, it is best to run it into stron^^ soda lye, 
whereby it is decomposed. 

Under the title ]Mn Jieitra^^ zur UM'urteilun^r dcs 
Dynannt-^dycerins;’ Franz Hofwimmer, Vienna, 
])ublisbes in the “ (diemiker Zeitung,” No. 5, i9F2, 
tlu^ following" : — 

For «.dyeerine intended for explosive's manufacture 
a veiT bi^h standard is fixeal both as j'e’^^ards (juality 
and eonce'iit ration. 

As is known, tlu' nitration ol‘ f,dyc(u-im' is due to 
a I't'versible* ri'aetion ; tberefori' it is strive'ii, in order 
to seeurt' tlu' bi'st possilF' yi('ld, to reduce the mass 
of water presi'iit in the reaction to a minimum, 
which in the first jilace' is accomplished i)y ('iiiploy- 
in^^ a wat(*r-free nitric acid, and an almost absolute 
^dyceriue. b'urther, the use of a ^dyceu'im^ contain- 
ing,^ much water would increase inadmissibly the 
dan^a'r of decomposition, or at least cause a very 
ener^uRic development of lu'at. For this reason, 
dynamite glycerine must be at least 97d) to 98 per 
ce^it, it should further evaporate at 180 U., leavin^^ 
at the most 0-2 pi'r cent residue, and only 0-05 per 
cent ash. It should contain neither reduction sub- 
stances paca-oh'.in) nor fatty acids, nor chlorine. The 
colour should b(‘ only wine-yellow, and the specific 
jjfravity at 15 V. should reach 1’2025 -- l*2(*)tU). 

Althou^di most dynamite glycerines answer these 
re(|uir(aaents, they notwithstanding often leave much 
to be desired on nitration as regards yi(dd of nitro- 
glycerine, for which reason the usual methods of 
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(‘xaiiii nation for tin’s product ^nv(‘ no definite' results 
as to the yic'ld of nitro-^dyeaTiiU'. 

TIk' frequently iise'd method of Ilehner yields 
ind('(‘d very exact results in the examination of crude 
ulycc'riiKn it is, however, more or less useless for de- 
tc'rminin^^ the (piality of dymimih' ^dyceTiiu'. The 
method j^ivt's only correct results when the ^dycerine 
imdc'r examination is fre(‘ from ])oly^dyeerols. ddiese 
ar(' formi'd during the distillation of ^iyceriiu' as a 
conse(|U(‘ne(' ()f local ovc'i-lu'atinj^q and arx' able to 
a f leet vc'rv prejudicially the yii'ld of nitro-^dyce'rint'. 
d'hest' ]»oly^dyc(‘rols ri'sult only from the s]ilitlin^^ off 
of waU'r, and in the estimation aceordinj^ to lleliner, 
all th(‘ (Ml, re'sidue of the ^lyceriiu' comes into con- 
si(l('ra,tion. Umh'r th(‘S(' circumstaTua's a ^dycerine 
('xa, mined hy this method may show a con- 

te'iit of mo]'(' than KH) per cent. In nitro-^lycerine 
manufactun', howevt'r, the' quantity is only deter- 
min(!d by the hydroxyl } 2 ^roups contained in the 
^dyc(*rine, so that a product containin^^ ])oly^dycerols 
yii'lds a deficit'nt quantity of nitro-^dycerine. Whilst 
il'J^nan. ^dycerine should yield theoretically '221 ^^lyn. 
nitro-^dyceriiu', corros])ondin^ to *2-11) -7 pei’ cent, 
there re'sults fi'oin the poly^dycerols only the nitro- 

ilTr I OH 

plyea'rinc; calculated from the* formula A -- 

(Where ,/■ is the nuinher of compound mole- 

cuh'S to a molecule), ni^dycerine ^dves a theoretical 
yield of JHH per cent, and tri^dyaierine only lOH per 
cent. 1\) what extent a polyf^dycerol content is j^ble 
to reduc(' the yield of nitro-f^dycerine is well illus- 
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trated hy tlie followin'; oxaniplt^. A dynamite 
f;lycerine that contained HG per cent C.jH^O.p 10 per 
cent diolycerine, and 1 ])er cent water, 

^^ave accordin'; to the Hehncr method of analysis, 
07-08 per cent CJT^O.p and ‘2 0‘2 per cent of water, 
and sliould produce tliertd'ore on nitration a tlu'or('ti- 
cal yitild of 280-5 })er (u*nt mtro-^dycerine ; owin^^ 
to the dij;lyccrine cofitent, however, the yic'ld is re- 
duced about <8-5 ])er cent, so tljat for the nianufactur(‘ 
of nitro-^dycerine the ^dycerim' is not 07-08 ])er cent, 
but only 08-40 pcT cent. nitro^uui-conteiit of 

nitro-^dycerine obtaim^l does not reach by far the 
theoretical h^un* of lS-50, so that tin* (|uality of the 
prodiud is also unsatisfactory. 

The examination of dynamitt' f;]ycerjne by the 
acetin method mi^dit be e.\p(‘cted to ;;ive correct 
results, as will be understood from the for(‘;;oing, 
since it depends entirely on tlu^ <]uantitalive estima- 
tion of the hydroxyl f;roups. It is, howiwer, 
scarcely to be expected that the poly glycerols would 
be able to withstand a boiling:; (jf some hours with 
acetic anhydride, but on the contrary tlu‘y hydrolyse 
to glycerine and are estimated as siudi. On this 
ground, the acetic anhydride method must also be 
rejected, apart from other defects of the })rocess 
which must be taken into considcu’ation. 

Frequently it is attempt(;d to determine the 
water contained in a glycerine by drying over sul- 
phuric acid m vacuo. This method re(|uires some 
considerable time and is, moreover', not quite ac- 
curate, since glycerine, on account of its energetic 
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water-al)S()rljinj.( power, retains water under these 
conditions. All the remaining methods of glycerine 
(‘stiniation described in the literature leave much to 
he desii’ed ))artly in accuracy, partly in simplicity. 

Th(' only accurate and absolutely reliable test for 
dynamite j^dyc.erine is therefore by nitration and 
determination of the nitro-^lycerine 
produced. The well-known nitration 
a])})aratus of Novak and Bchagel is 
not very suitablt^ for a rapid and 
exact nitration, since m this only 
some 80-100 g. glyc.ei’ine can be 
niti-att'd, a (juantity which one can 
neither weigh accurately on the 
analytical balance nor with the 
ordinary scahis. A nitration liy 
means of the aliove-named appar- 
atus, by the time that one has 
weighed the dried nitro-glycerine, 
takes at least 1 hours ; work- 
ing with proportionately larger 
(juantities (150-200 g.) is a some- 
what dangerous undertaking, esjieci- 
ally for the inex])erienced. 

Nor the rapid, exact, and at the 
same time safe nitration, an ap- 
paratus has been devised, so constructed that it 
permits botli the glycerine to be weighed on the 
analytical balance, and also the nitro-glycerine 
formed to be brought into a measuring tube ac- 
curately divided into twentieths of a c.cni. The 




‘ 22*2 


(JliYC^ERlNK 


ap])aratas shown in tlie consisis ol' tlu* 

c.enno pipette A, and the nieasuriii^^ tube Ih wlhcli 
is furnished with tlie cock IT, and is enlavj^ed at 
the to]) into a very thin-walled nitration viissel N, 
enclosed in tlu; cooler K. The ^dyce-rine pijiette 
IS furnisluid with two marks, whiidi correspond to a 
weight of glycerine of 10 g., and is clost'd iiy means 
of a glass tap. Both this and the nitration vessel 
are hxed by means oi clamps to the same retort 
stand. A nitration in this ajijiai’atus is carrii'd out 
in the following manner. The nitration vessi'l is 
111 led up to above the fixed mai’k with the nitrating 
acid and cooled to 1 o (’., when one allows the v\- 
cess of acid to run away througli tht* cock H. \Vhil(‘ 
the gly(;erine is allowed to drop from the ppiette A 
into the nitrating acid as slowly as ])ossiblt‘, for the 
purpose of thorough stirring, one conducts through 
tlie a[)])aratiis a {*urrent of air dried by means of 
concentrated sulphuric acid, and carrii's away the 
heat generated in the reaction by a rapid flow of 
cold water. iVn observation of the nitration tem- 
perature in the small glycuTine mass is not necessary, 
especially if the tem[)erature of the cooling water is 
only TJ-.ir> " and it passes through the cooler with 
an adequate velocity. Ali soon as the glycerine has 
run down to the lower mark on the pijiette., one 
shuts the cock of the pipette, allows about another 
minute’s stirring, and then interrupts the air current 
by shutting the cock H. After standing a (juarter 
oh an hour (with the cooling watiir running) the 
nitro-glycerinc completely sejiarates from the waste 
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acid, wliercii})(>n the lath'r is allowed to run down 
to the zero mark, when th(‘ volume of the former is 
read off, and from the r(‘sult is calculated the^dycerine 
contained in the 10 g. weight. Since the read-oft‘ 
and calculakid nitro-glycerm(‘ gives no proof of tlie 
(juahty of the glycerine used, a nitration must he 
carried through for comparison under tlie same e\- 
]>crimental conditions on chemically pure JOO per 
cent glycerine ; the result is noted once; for all as 
corresponding to 100 per cent glyc'erim;. I'oi’ (W- 
ample, 10 g. of a glycerine gave ll- ir) c.cm. of nitro- 
glycerine, and by tin; nitration lor comparison imdtT 
similar conditions of 100 ]H;r cent glycerine, 15 c.cm. 
of nitro-glycerine were obtained, s(j is the glyciaiin; 
under examination, irresjiectivc' ol tlu; ^ con- 

tent found by the Jlehner or any other nn'thod of 
examination, valued as 14-15 : 15-00 01) -d per 

cent dynamite glycerine. 

It is abs()lut(;ly necessary always to work under 
the same conditions. It is advantageous to employ 
for 10 g. glycerine, 00 g. nitrating acid (45 per cent 
HNOy and 55 per cent IhSO^) and tlit‘ reading of 
the nitro-glyc(;rine volume is made at 15-10' ('. 
Since the size of the yield is cliieOy dependent upon 
the ratio lietweeii tlie glycerine and nitrating acid, 
the mass of the glycerine used sliould not much ex- 
ceed the limits O-O-lO'l g. 

The apparatus permits m an hour an exact esti- 
mation to be easily carried out, which represents an 
advantage* over other methods not to be* despisfed, 
and, since in the purchase of dynamite glycerine 



(iLYOKKlNK 




ditTerences frtu]U(Mitly arise between bnyer and seller, 
(.nving to defective methods of CKainination, should 
t)e a very welcome, laboratory aj^paratus to the 
dynamite as well as to the glycerine manufacturer. 
On account of its simple and solid construction, it is 
very easily cleaned, and the risk of bj*eakage is only 
very slight. The manufacture of th(', ap])aratus is 
undertaken by the firm K[)hraim (4i’(dner, of Stiitzcr- 
back, Thunngt'n. 

1)i-ti-:hmination of Limf Sai.ts. 

This t(‘st, by means of which it is (uisy to dis- 
tinguish concentrated from distilled glycerine, is 
carried out in siudi a way that tln^ gly(;(‘rine is diluted 
with twice or thre(^ tinu's its voluiiK* of water and 
ammonium oxalah^ addtnl ; the prcstnice of lime salts 
will cause a deposit of calcium oxalah*. 

The ■|)resence of sulphuric acid, gc'uerally in the 
form of calcium sulphate (gypsuml, can b(‘ ascertained 
by mixing the diluted glycerine with a solution of 
baj'ium chloride ; ^a n;sultant white d(',])Osit proves the 
presence of sulphiu'ic acid. If the deposit resulting 
from tlu^ barium chloride is soluble in hydrochloric 
acid, this proves the presence of ])hosphoric acid 
also. 


TI'ISTS FOK OTHETt IlVirUKITIFS. 

Glycerine which is somewhat acid can on distil- 
lation dissolve iron fir copper from the apparatus 
and hereby become contaminated, l^hese iron com- 
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IKiniifls caTi c‘{isily Ix' ascertained Ly tlu' addition of 
a- solution ol nitro-])riissidt‘ sodmni or sali(‘ylic acdd. 
In hotli cases red coloration takes place' in tlie 
pr('S('nce of iron compounds; IIk' javsciua' of copper 
can !)(' proved by tiu' addition of ammonia; liere'by 
tbe> ylyc(‘rin(', particularly m tbickea- laye'rs of tbe 
liipiid, lias a distinctly blue colora.tion in tbe jiresence' 
of r‘opj)CJ'. 

Some' kinds of ^d\C('rine ba\t‘ a peeailiar smell 
which is eitlH'r sour or j'ancid. In the' toriner cast' 
it is yt'iierally due t(» lornnc a.cid or acetit* acid, m 
the second to buUric aciti. I'orinic acid ca,n bt* 
recoonizt'd by ini\m^^ tbe ^dyct'i'int' under examina- 
tion with a,n aJumoniat'aJ silver nitrate solution ; in 
llu' prt'st'iict' of I'orinic acid, iinint'diatt' st^jiaration 
of tbe inetallit* silver takes place; if tb(' ^d_\c('rint' 
is pui'e, on bt'comiiiL^ cold, tilt' litpiid rt'inaiiis tdt'ar, 
and only on heatm^^ rtduces tIu' ainmoniacal silvt'r 
oxidi' to silvt'i* nn'taJ. Also both acids can lu' 
dett'ctcd by tlu' st'iist* of smell, if tbt' ‘^dvct'HiU' is 
inixt'd with sulpburic- acid. 

rxityric acid is best dt'tectt'd by tbt' tdtiyr; 
tbt' ^dycerine is rublied betwt'en tin; bands and 
these are brought 11}) to tin; nose; tbt' prcscnct' 
of butvric aicid is at tmee detected liy the im])leasant 
I'ancid smell \vbicb is peculiar to this acid, hhirtht'r, 
this butyric acid tt'st can be tau'ried out in another 
manner; to tliis end etpial vtilunies of alcoliol anti 
of tlu' ijlvct'rine are mixed, and to the mixture 
sulphuric acid is adtlt'd ; in the presence of hutyrie 
aeid, hutyrie ether is formed undt'i’ tliese eireum- 
15 
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stiinces, and the liquid has a very pleasant and 
characteristic smell of pine-app](!. 

Alhmuen is ))recipitated by mi'ans of tannic acid 
or in flocks by acidifying with acetic, acid. 

Test fojj SrciAii ('ontkn'I’s, 

Intentional adulteration of ^dyceriiu' can he 
made eitln'i* with ^rapc*. sn<^ar in Ihe form of starch 
syrup, or for this purpose tlu' thi(‘k syj'up of l)i‘('t suf^ar 
factories is used, whicdi in addition to ^n^ape supir 
also contains cane suj^w. We shall pv(' latca* tlie 
method by which these difl’erent suj^ars can he dis- 
tin{j[uished from one another. In any case thi'se 
adulterations with respect to rc'lative prices liardly 
ever occur now. 

As a first test as to probable supir contents, small 
quantities of the j^lycerine to be analysed are mixed 
with kali lye and concentrated sulphuric acid : if the 
samples are free from suf^ar, then tlu^y are not altcu’ed 
by these additions : if th(‘y contain su{j[ar they will 
colour brown already when cold or on ^^entle heatin^^ 
arid humic substances arise from th(‘ su^uir. 

It has been proposed to determiiu^ the addition of 
f^rape su^^ar by warming glyceriru^ wuth tlu‘. so-called 
h'ehling solution falkaline^^opper oxid(‘ solution) when 
in the presence of grape sugai* red copper protoxide 
is s(*parated ; as, however, pure glycerine gives a 
deposit in the Fehling solution, this test is hardly 
applicable. (This does not agree with the trans- 
lator’s experience.) 
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A very simple metJiod of provin^^^ the presence of 
sii^^ar in ^dycerine is by m(‘{ins of the polariimder ; 
^dyc(!rin(‘, do(^s not cause the plane of polarization 
to deviate ; su^^ars do, (‘ither to tla^ ri^ht or to th(‘ 
lelt. Glyceri?ie wliieh is of too dark a colour to be 
tc'sted in a polarimeter should 1 h' decr)lorise(l before' 
thi! t(ist. 'riiis (;an be accomplished l)y mixin^^ tlu' 
^dyceu'ine with ()•! of its volume of iead acadjite, 
sbakin}^ and lilte'rin^ from the n^sidue ; on (*alculat- 
in ;4 lh(‘ su^^ar contents this dilution must be* takt'n 
info account. It is simpk'r to lilt(*r tlu^ ^dy(a*rine 
to 1)(‘ t(‘sted tlirou^di dry spodium whereby it is 
sufliciently decolorized to (‘liable thi' optical test to 
be mad(‘. 

If^dycerine coiitainiii'^^ su^^^ar cause's rotation ol the 
plane' of polarization, them the epiestion may possibly 
arise' as to whether it has bee'ii mixed with potato sii^ar 
or also with cane sugar syrup, the latter of which 
contains ditlerent (piantitie's of cane sugar and grape 
sugar. In orde'r to determine this, it must first be 
asce'rtained by how many de^grecs the plane of polariza- 
tion has been rotated, and then the sugar must lie 
inverted, that is transformed into invert sugar ; fhis 
latte'r take-s place by lie'ating the glyce'rine to lie 
teste'd for h'u minutes with O-J of its volume* of liydro- 
cliloric acid to 70-80 C. If originally the plane moved 
to the right, and if the rotation, which now owing 
to the dilution with hydrocliloric acid must be reckoned 
0-1 Jiigher, remains unaltered, then grape sugar 
alone was present, if, Iiowever, the plane rotates to 
the left after the original liejuid had indicated a 
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iiiovcincnt Ui tin* Wwn tin’s is a ])r()()f iliat tlio 

;^Hy('('rin(' nmtaiiuM] (;aiic sn^Mr; caiu' sn^^ar inclinrs 
ti^ tlu' ri^^lit and ilu' ivsnlianl invt'ri sii^^ar to ilu- 
Ic'ft. 


])i/ri:K‘Mi\A'ji<)X OF ( 1 m. (' 1, 11 INI' IN AVini:. 

Ill oi'dm- todctcnniiu’ small (juanlitii's of ^iw'crinc 
in wiiui — an invest i/^alion of iniportanei' as to tlu' 
,Ljlycerine eonUmts of tlu* wine itsi'lC as w('ll as prov- 
in^^ whetli('r tlu* vvim* lais heim inli'iitioiially adul- 
tera.U'd the follo\Mn<^' proe.e>s ai eordino todennan 
oflieial r(‘<j[ida.tions for tlic' ti'stinj^^ ol wines is 
ailopti'd ; — 

(^0 ] )et('rniination of .^lyeerines in wines with less 
than ‘2 siij^ar in 100 em.*' 

( )iu‘ Inindred em.’’ol‘ wiiu* are evaporala'd in a pon'e- 
lain dish ovm* a water-hath to about 10 eaii/’ and 
the I’esidiu' is inixi'd with about 1 (piartz sand 
and so nmeh imlk of lime of 10 per (amt CaO)]!), 
that to (‘V(*ry 1 extract 1-5-2 em;^ milk of him' is 
added, and (‘vaporati'd practically dry. ddie damp 
residue is mixed with about 5 cm.*^ of alcohol at 0<) 
p('r (‘(mt by wan^lit, th(; mass attaebin^^ to the 
sides of the porcelain dish are loost'iied with a spatula 
and rubbed into a line pasl^.' with a small addition of 
alcohol at 00 per cent by im'ans of a small pestle. 
Spatula and p('stle are tla'ii rins('d with the sanu' 
stren^Hh of alcohol. Constant stirrin^j^ takes place and 
tlu‘ dish is lit'afc'd in a. water-bath until it Ix'f^dns to 
boil, and the cloudy iile.oholie li(juid is pourt'd throu^di 
a small lilter into a small receiver of 100 cm.'' con- 
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tc'iils. p()W(l(‘r-lik<‘ rrsidiK' rciiiaiiiin^ in llu' 

dish IS a^^ain stiri'cd vviili lO-Licin " of nlcolu)!, 
di’awii olf hot, Iho extract jxniia'd into the' JOO cm.” 
receiver, and this ])i'oc('ss r('peat(‘d tor so lon^^ until 
tlie amounts of (In* extracts ai'e about lio cm.''' tlie 
insoiuhh' I’esidiu' reiiiainin;^ in the dish. Then th<‘ 
smaJl tunned attaedu'd to tiu' IDO cm." receiver is I'insed 
with alcidiol, tlu‘ alcoholic ('xtract is cooled to 15' , and 
it is tilled with alcohol at Dli per cemt to JOO cm." 
.\fl('r vi^^orous sliakin^^ the akoholic extract is filterc'd 
through a plaite'd tiller into a L^raduateal ^lass 
cylinder. 00 cm." lilti'ate are poured into a j^lass disli, 
and eva])orated ovei* a. hot-watcr hatli avoulin^^ any 
powe^rful boiling, d’lie residue is colh'cted with small 
(jua,ntiti(‘S of absolute' akudiol, the' solution ])oured into 
a divided ^dass cylinder, providial with a stopper, and 
the disli is washed with small (piantities of absolute 
alcoliol, until the alcohol solution amounts to (exactly 
IT) can." d\) this solution 7-5 cm.'* of ahsolute ether 
shoidd b(' added tlnve tinu's, and the solution should be 
W('ll shaken afh'iMaKdi addition, 'idle (dosed (*Ahwder 
I'emains standin^^ until the alcohol ('tlu'r solution is 
(|uite ch*ar ; then the solution is poured into a wei^h- 
in^^ ^dass iitteMl with a fj^round stoppc'r. AfU'r the 
^lass cylimh'r has he<‘n rins^'d with a mixture (about 
o cm.") of J volume of absolute alcohol, with J .1 
voIuiiH's of absolute ether and this hdpiid has been 
poured into tlu' wid^dnn;^ *;lass, the alcoholic etlua- 
licpiid is evaporated over a hot but not lioilin^^ wsiter- 
liath, wh(‘n viohmt luiilin^ of tlu' solution must 
be avoided. Afh'r the residue in the wei^diin^ ^dass 



has b(‘C(>iiu‘ a thick li(|in(l, tlu; ^lass is placed in a 
(Iryinjj^ oven between tbe double partitions of which 
water is boilin'^, and after on(‘ hour’s (Irvinjjf it is left 
in the exsiccator to cool and vvei^died. 

{h) fn wines with 2 or more su^^ar in 100 cin.-^ 

Fifty cin.'^ of wine are heated in a lar^^e received’ 
over a water-bath, mixe^d with J (piaidz sand, 
and small quaiititic^s of milk of lime art' added 
for so lon^^ until the mixture wliich at first turned 
dark has become clear again and assunu'd a smell of 
lye. The mixture is warmed in a w'ater-hatb and 
constantly shaken. When cold, 100 cm.'* of alcohol 
at 90 per cent are added, and the resultant deposit 
left to settle, the alcoholic solution is filtt'red oh and 
the deposit w'ashed with alcohol at 90 per cent. 'J’h(‘ 
filtrate is evaporated and tlie residue treahid further 
according to the regulations for wines with lesser 
sugar contents. 

According to the decrees of the Committee of 
Wine Statistics in (lermany it is recommended that 
an objection on account of addition of glycerine is 
justified when with a total glycerine content tixceed- 
ing 0-5 g. in 100 c.cm. wine, the extract residue 
(extract reduced with res|if)ct to non-volatile acids) 
emsists of more than two-thirds glycerine, or, with 
a proportion of glycerine to alcoliol of more than 
10 : 100, the total extract does not exceed F8 g. 
per 100 c.cm., or alter deduction of the glycerine 
from the residue extract, 1 g. in 100 c.cm. 
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Dk'I'khmina'I'ion of (tt^yceeinj': in 

The (It'ti'niiination of tlio f^lycoriiio coniainod in 
boor can bo carried out as follows : — 

50 cin.-^ of boor are ovaporatod with about .‘1 < 4 . cal- 
cium hydrate to the tbicknoss of syrujA then 
mixed witli 10 coarse powdtu’od marble or sea sand 
and I(‘lt to dry, but the residue should not bo cpiite 
dry oi- hard. Then it is complotely separated Ironi 
the dish and boiled with 100-1 50 cm.’® of stron^^ 
alctohol at about 00 per cent. After filtering;', the 
alcoliolic (‘xtract is evaporated or distilled, and the 
residue is a^uiin dissolved in 10 cm.®® alcohol. 

To this solution, 15 cm.®® of other are added in 
tiiree portions, the solution is thoroii^ddy mixed after 
each addition and left to settle. Odu* (dear ether 
alcohol solution containin'^ the ^dycerim* is poured 
off, the residue a^uiin treated with 5 cm.®® alcoliol and 
shaken with 7-5 cm ®® of ether in two portions, when 
the ^dycerine remaining in the residue is dissolved. 
In a weighed weighing glass the ether alcohol solu- 
tion is evaporated to the thk’.kness of a syrup, •and 
tlnm left to dry an hour in a water-bath drying oven, 
weighed, and th(‘ glycerine tested for the prescmce of 
any sugar. Or, the ether alcohol solution contain- 
ing the glyceriiu; can be evaporated in a platinum dish 
and, after drying, weigluid, when the contents (^f the 
dish can be ashed in order to determine any exist- 
ing mineral substances, and separate them from the 
glycerine. 



(’TIAITKJi XVI. 

Txvr.s'i'KiATiox ())' Xitu()-(Ij.v( j:i;l\j. \.m) 1 )^ \ xmi'i i:. 

'Thr analysis of nitro-^^Iyci'niK.’ couj prises mostly 
the ([ualitatis (* t(‘st for acad or alkali; tlu' iii- 
vt'sti^jitioii of (lyuaiiiito and tlu' dotorininalioii of its 
composition is varied aceoj‘dino jo wlu'tlier it con- 
lams the nitro-^lycu'i'inc only ahsorlx'd or i^elatim/cd. 
Special imdliods of investigation should lx* made for 
explosi\(‘ ^adatine and ^mlalim^ ilynamite, and linallx 
certain stability and JK‘at ti'sts conn' into considera- 
tion. 

An.masis or Xitk()-Gia('KI!1ni: as 'jo Acin \.\i) 
Arkaij. 

A sample is plac(*d in a s«'|)aratoi‘, dislilh'd watt'r 
pourial oV('r it, and it is \v(dl shalnm. ]5y tin' a,d- 
dition of soim^ drops of nudliN 1 orange the ri'action 
is asc(*rtaine(l, and alter an addition of I-‘d dro))s of 

liydrochloric acid the cokair should chaiiRU*. 
Analysis or 1.)\ namitr. 

f'or this purpose Pless’s nicsthod should lie usixl, 
whicli is as follows; '^riui dynamiti' should he 
treated witli vvaiei-free (‘ther, and th(‘ remainin^^ oil 
sliould he. tested Iiy letiint^^ a pi(‘C(‘ of tilt(!rin^ 

m2) 
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|):i[)(‘r Jihsorl) it and tln'ii detonating on an anvil. Jt 
llu' oil is dissolved in aleoliol and mixed with a solu- 
linii of ammoninni sul|)lnde in alcohol, tlu'n polysiil- 
|>hid(' is tornitMl, and later th(‘ sulphur st'pai'.'itt's. It a 
drop of tlu> oil is placed m a solution of ^reen vitriol 
mixi'd with hydrocldoric* acid, and if this is warnu'd, 
th('ii th(' nitrous oxide ri'action sliould result. If a 
drop ol‘ th(‘ nilro-o|^coi-iiu'. is added to a ]a)tassiuni 
iodide starch solution acidilicsl with diluted sulphuric 
acid ami niixial with a few frapiients of zinc, tluai 
llu' h(pnd turns hhux If the oily deposit is evid(‘iitl_\ 
iinilorm, a,nd its specific Gravity about I d) and it has no 
jiai'ticular odour, it may he taken that it is only cuni- 
])os('(l ol nitro-oly(«(.i-i]i(^. ]t itnpur<‘ (dluT lais liei'ii 
iisi'd then tlu', impurities will he found in the |•esidue. 
If then' are more than tract's of sulphur, paratlin, 
and I’esin,^ they separati* from the nitro-elyceriiu'. 
In order to anal\st‘ ihest', somi' of the sejiarated suh- 
stance is taken and jm'ssed hetwt't'ii tilti'rinj,' paper, 
ddu' sulphur si'parates in the form of crystal and can 
he reco^ in/ed tlu'reh} as also hy its smell and flaim' 
on hem^ i; 4 mted If the extract fret'd from (dher is 
1 reati'd with cold alcohol, then parattin remains hehind. 
Any rosin can, liy hoilin^ with a soda solution, lie 
^ ipomlied and isolated from the soap by precipitation 
with Indiochloric acid. Should all three suhstanci's 
he in the dynainih' at the same time, tlie nitro-^dy- 
cerine should first la* dei^anted and the residue can*- 
fully prt'ssed between filtering pa}H'r : then hy lioilin^^ 
with a soda solution the resin is lirst separated, ilnd 
the residin' washed with water and dried. Ikirt 
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can be treated with a(]ua regia in ordcn* to 
transform any existing sulphur into sulphuric acid 
and this identified in the form of barium-sulphate ; 
another ])art can be boiled with ammonium sulphide 
solution when the suljdiur dissolves with the formation 
{^f ammonium-polysulphide, the ])arafhn, however, on 
cooling swims in a crust on the li(piid and is tlien 
washed with water, dried, and can be furtlun* tested. 
Tlui residue of the extraction is tlum tested micro- 
scopically wh(‘n kieselguhr, wood meal, and charcoal 
can be recognized by their construction and colouring. 
Jh’own coal and pit coal are distinguish(‘d by the 
nature of tlieir products on dry distillation, iirown 
coal gives acetic acid or ammonium acetate. If the 
residue is reduced to ashes, then in addition to wood 
or coal ashes, otluu- mineral substances are found 
which can easily be determined by the ’v^'^cll-known 
an al >' ti cal me 1 1 1 ( ids . 

(^I Ty\ N T [TATI V K I 'hx A M I N A TION . 

blither a weigh(‘d amount of dynamite is placard 
on a dried and weiglied liium filtt'r in a funnel 
and (extracted by friajumitly pouring ether on 
it, or a weighed amount is mixeul with ether in 
an l^rleniiK'yer flask shaken freipumtly, and the 
whole IS filtered on a linen filter and again washed 
with ether. The ether extract is tiunsferred to a 
beaker and evaporated on a water-bath at 40'; from 
the moment the extract clouds, attention should be 
paid. As soon as the cloudiness disappears again 
the beaker is placed under the bell of an air-jmmp, 
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uiidor whicli there is also ealeiuiii chloride in order 
to remove tln^ last ti'aec'S of ether and moisture. 

If in the dynamite, in addition to nitro-^^lyc(Tin(^ 
tlicj'o isparallin, resin, saljdnir, or similar suhstaiu'es, 
then the ether-freed extract can he wei^died on dry- 
ini^^ and wa.rmed with a soda solution over a water- 
hath. Hen'hy thc^ resin is fr(^ed and by decanting 
and wa.shijig with distilled water can he sepaiuted 
from the residin'. Tf to this solution hydrocldoric 
acid is added, the resin precipitates. It can he col- 
h'cted on a filter dried and weighed at 100 , washed, 
dried, and again wt‘ighed, 

d’he nitro- glycerine is extracted from the lesidue 
with high percentage alcohol, decanttnl, and the re- 
maining amounts of parathn and sulphur are rinsed 
with strong alcohol, dried and weighed. In order to 
sc'parate the sulphur from the jiaraftin, the mass is 
warmed wdth an aipieous solution of ammonium sul- 
])hide, left to cool, the paralhn layer is broken through, 
decanted, w^ashed wdth water, and th(‘ jiarafhn dried 
and w^eighed. The quantity of nitro-glycerine 
of the sulphur is found from the differences. 

ddie ri^sidut' remaining from the extraction in so 
far as it is only composed of firi'-proof materials is 
dried in a stream of dry air at hO ' and weighed, then 
reduced to ashes, and on cooling again wudghed, in 
order to ascertain from any small ditYerences whether 
small quantities of organic substances wuu*e contained 
in the residue. Tf it contains other substances 
as well, then the residue is dried and weighed 'on 
the filter, treated with hot distilled water, and the 
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solutiuii (‘VJipovated, (Ij icd ;it 1*20 , and llu' i*(*iiiaiiiin^^ 
I'csidiU' a^aiii wt'i.i^lu'd If (‘arlM)naU‘s arc; pr(‘S('iit, 
tlio (‘xlract, if it contains no t‘ld(H‘iilc's, should he 
takeji up witli water a^^ain, n(;utra]iz('(l with niti’ic 
acid, eva])orated ov(U- tin* \\at('i-))ath, drit'd at 120', 
and a^ain W('i^hed. Ifen'hv tlie (■iii']>oTiat('s are trans- 
loriiKMl into nitrat(‘s, without inodifvin^ tlie existing 
('\tra('ti vt' suhstanec's ; from the dirfer('Jice of tlu'two 
hist vvi'i^lits ohtaini'd the (juantity of eai'lnuiie arid 
can 1)0 <l(‘terinined. M’he dry mass is h(*r(‘upon lioatnd 
to redness and on eoolinit damped with tiitrie aeid, 
hherated Iroiii tlu' fre(‘ nitric acid aijain, a.^ain heati'd 
to r('dness, and iinally on coohn}4 weif^hed. ddien all 
the water-(“Xtracted salts an' ])resi'nt as jtiira-tes, and 
the urj^anic suhstances (h'stroyi'd. ddu' difference he- 
tween the two last wcd^hin^s accordini^ly ^nves the 
contents in ur^^anic soluble snhstances. 

If in th(* watery (‘Xtract chlorati's wore also present, 
thi'ii the carbonic acid must he fh'ti'i niined by jn'i'- 
citiitation with linui determined, and in oiu' pail afU'r 
e\;‘i])oratin^f and hi*atin^^ to I’lnlness the c‘hlorat(‘ 
can b(‘ (h‘t(‘J'mined in th(‘ form of silvi'r chloride. 
'I’he (juantity of nitric acid (am he (h'termined in a 
second part of the exlract|by chan^dn^'into ammonia. 
In the r(^sidu(' from tlu* extraction by water only (diar- 
coal or similar oi’^anii; substances can be contaiiK'd 
as w'ell as insoluble absorbents. ^Idie or^ainic sub- 
stances ar(‘ nunova'd by reducin^^ to ash and the 
HisidiU' is w’ei”h(‘d on coolin^^ whereby the wcdglit 
of th(‘ insolulile miiu'ral suhstanct* is asciu'tained. If 
several mineral substaiutes ari' pix'si'iit at tlu' saiiu^ 
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th(‘ii accord iii^f to the wcll-kiio-vn iiKdliod tlioy 
call l)c dctcrniiiu'd sini^ly in the ri'siduc. Jf, tiow- 
cver, scvi'ral or^aiiK* al)s()rl)('nts art' prt'st'nt, llit' pi'o- 
))i)rti()ii can only ht' appi'oxiinatt'ly dt'tt'rinint'd l)y 
means of ilit'ir ('Icnu'ntary c<*nipositi(tn 

'I’Ik' stability of dynainitt' is dctci'innu'd ])y the lu'at 
test, and fiirtlu'i' hy a thrice-repeated frt't'/in^ and 
nH'ltin*^, as well as tiy ex[)osurt' for ei^lit days and 
nii^hts at dO v^•^th re,i;ard to any oozin.i^ of Hit' nitro- 
^dyctnint!. Any inclination to ahsoil) hinnidity N\ith 
e\('ntiia.l st'parati')!! of niti-o-^d\cenne can he it'sti'd 
hv t'xp osiiii; over a vt'ssel lille<l with wuler fortwaaity- 
four hours undt'r a .i;lass ht'll-jai. 

'ri’sTiMi oi’ Jdxi’nosivi: (iij . and (ii-a.A’riM': 

1 )^ X \Mi'ri:. 

Tilt' analysis ae.cordin^i; to Hess is as follow s -- 
L(<f ( i re Amdjfsts \ shc(' is cut out of ilit' 
iniddlt' of the cartrid^U' with a knilV of wood or 
horn and cut u]) into small jiiect's placed in a small 
rt'ceiver, and a mixture of 2t)a.rts of wafer-frt'e (dht'r 
and 1 part watt'r-free alt'ohol is ])oiirt'd ovt'r it . d’hei^e- 
hv tilt' nitro-^lyct'rint', collodion cotton, as well as other 
adniixturt's of camphor, rt'sin, paraffin, and sulphur 
are dissolved, ddio extract is mixed with an t'xtiess 
of chloroform, W’hich pr(*cipitat(‘s the collodion cotton. 
Thti solution above it is pourt'd off, and the rt'sidue 
is Tiressed hetwt'c'n filterin^^ papi'r. Tin* separated 
collt'xlion cotton is rt'coeni/ed by its combustibility 
and its explosi vt'iit'ss caust'tl bv shock, as w'l'll as its 
behaviour in the presence* of sodium sidphido solution 
from which it is freed by boiling. On boiling with 
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hydrocliloric add and sulpliatc of iron a nitrous oxide 
reaction is ^dvcn. 

The p()ure<l-otf solution is luMited to oO whereby 
tin; lar^u^st part of tlie etlier, alcohol, and cbloro- 
forin evaporates. Then tlu' ttunperature is raised to 
SO wluu'eby these solvents an^ cotnplettdy removed. 
'rh(' n'sidue is treated in the same manm'r as was 
described for dynamite. Should tluu'e he still tri- 
iiitro-(*ellulos(‘ in the residue fr(H‘d from chlorates 
and nitrates, th(‘y can he asc(‘rtaiTU'd as follow's: — 

1. P>y observation under a microscope' with polar- 
ized li^dit. 1’h(‘ Irinitro - C('llulos(' shows a blue 
colour, the non-nitrated ci'llulose a red-yellow play 
of colour. 

‘2. By hoilin^^ the n'sidue with hydrochloric acid and 
sulphate of iron, wlu'rehy tin* nitro-eu'llulost' p;ives a 
nitrous oxide reaction. 

d. By hoilinjy the residues with alcoholic caustic 
potash solution and ^ilterin^,^ If the filtrate' is slij^htly 
acidified ]>y sulphuric acid, it indicates free nitric 
acid or nitrous acid. 

' A N TITA Tl V T N VriSTI O A'J’ K )N . 

An averap[e sample is taken and divide'd wdtli a 
horn spatula into small pie'ces, and it is left for five' to 
six days in an exsiccator over calcium chloride to 
d(‘termine the me)istur(i (contents. 

The best moans of removin^^ the riitro-p:lyc(!rine and 
the collodion cotton from the gelatine explosive is to 
treat w'ith alcohol. This is best accomplished in an 
EFlenmeyer flask in which 5 g. of the finely divided 
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^^elatiiious explonive is placed, ‘200 nn.*' ether alcohol 
poured over it, constantly shaken, and left for some 
hours ; the solution is mixed with an excess of chloro- 
form and tlie romainiii^^^ mixture is filtered throu^di a 
dry and w^ei^^lied filter. By heatiii}^^ on a w'ater-hath 
to 00 the filtrate is freed from the ether alcohol. Tf 
e.amphor is contained therein, then the residue is 
shaken with carbon bisulphide. The ether extract 
can' at once be fillered and the nitro-cellulose pre- 
cipitated by chloroform from tlu^ filtrate, but this is 
a less accurate method. 

ddie residiK! remainin^^ on the filter can still con- 
tain nitro-cellulose as well as /umic powder. It is 
dried at 00 in a diy stnaimof air and then wei^died. 
ddien the process is (‘.on tinned as in the case of dyna- 
mite. Bart of the residue (;an be boiled with a con- 
centrated solution of sodium sulphide whereby th(' 
tri nitro-cellulose is disscjlved. The solution is filkjred 
tl trough a weighed filter, waished carefully with \vater, 
dried, and weighed. From the loss in weight the 
trinitro-cellulose (amttuit can be determined. An- 
othei’part of the residue is treated with hydrochloric 
acid, wh(’.reby the carlxmate and other bases go into 
solution and can be determined, whereas the dried 
and washed residue then only contains organic and 
mineral (insoluble in hydrochloric acid) absorbemts. 
By rcxlucing to ash, the organic substances can be de- 
termined from the ditrerence. 

Stability ani> Heat Tests. 

The stability and heat tests are carried out mostly 
according to the English methods. Since the com- 
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inoncooK'iit of donmipositoon itscll' apiKirrnt 

throujL^h the sj>littrin_<4 off of iiitrous acid, tlit'^c. tc^ls 
an' based on ibe d(^i(u*li(Hi of this, wliadi is crfoctcd 
wiili the aid of polassimii iodide pajx'r, ov ])(‘li( r, 
starch-iodide ])a|»or. Nitrous acid bbi'rati's iodine 
from ])otassiiiiu iodide, wliieli witli htarcli ] taste 
^uves a dee]) blue comjioinid of starcli lodidi'. TIh' 
test, wtiicb re(|iiires s[)(‘cial a])|)aratus, is usuaily 
carrii'd out at KU)' K. (71 


Till-; Km>. 
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Barium oarhonate, 40. 

— nitrate, 112, 118. 

Bone-charcoal, 52 , 01, 02, (58. 

Bottger’s composition for a copy- 
ing ink, 108. 

Brain’s explosive powder, JOl, 
117. 

Bran, prepared, 112. 

Buchhaister, logwood copying ink 
according to, 104. 

Buildings, construction of, for 
nitration purposes, 82. 

Butyric acid, 21, 28, 224. 

Catahum carhonatc, 01. 

— - chtoridc, 84. 

— oxalate, 04. 

— phosphate, 04. 

Caproic acid, 21 . 

Carbon, 112. 
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Ciirbon (bo\ul(‘, is 
Ciulionic ai‘ul, 

Caitvul{;es, lum*. 104. 

— — toi fro/.i'ii (lyniiniite, 10 4, 
moil U1 111 }' (4, 10 4. 

CaBtoi' srods, 44. 

Caustic J\e, 47. 

Cellulose (Iviiiimit.c, 101, 111*. 
Chaicoal, 114, 421. 

— lilters, 02. 

CluMuii-a! anahsi-' of j^lvcerme, 

20S-40. 

Clinui clii) subOitnte lor in- 
fusorial euith. 114. 

(^lilorhydnii, 24, 00. 

Chloili>(lriiis, tbc, 1 4. 

Clilortni', 1‘). 

(diioiuoj'rapb masses, lol 
Clay dynamite, 111. 

Colour prinline, ])i(‘seriiitioi).s in 
(Minneetion with, 100. 

Colouied heetof'rapl) inks, prescrip- 
tions foi Mirious, ]'iS. 

Colouring' mallei s used ioi pio 
duetion of lie(ilo},'ra])li inks, - 
loO-T. 

Condenser, construction ol, tor el} 
ceriiic distillation, 54. 
fkipyine ink, .Mltield's, 4 04. 

— . — r>iriniU}'Uam riripe for, 
104. 

^dyceiine, 102. 

loj'wood, lecipe for. 4 01. 

- - inks, 4 04. 

Cosmeties, use ot <,dycerine in, 
174-4, * 

Crystals, Kly<'crine, 07. 

1 )JiNiTlUi’ie\Toii for extiiictiii;,; 

nitric acid, H7. 

Dibromhydiiii, 17. 

DichUnhy drill, 25. 

Diglycenne, production of, 00. 

nitro-mono-(*lilorh}drin, ttO. 
lJualin, 401, IIH. 

— cartrid}'es, 1 IH. 


Dualiu, disadvanla}'!' ot, as eoui- 
i pared with dynamite, IIS. 
j nyiiamite, 00, 

aiJimoii-eelatiiU', composition 
of, 120. 

analysis of. 241, 242, 244, 244, 
245, 240 

earti id}-',e"'. ordiniiiy, 404. 
cellulose, 101. 

with chemieally-aetue ahsorh- 
in}.' mati'iial, iOO. 
non-aetive absorhirifj: 
inatenal. 400. 102. 
laetor\, It 15, 

tio'/eii, properties of, 100. 
}felatine, 102, 111. 

eoinposition ol, 120. 
}j;lye(‘rine, examinalion of, hy 
acetin method, 210. 

- - test of, In nitiiition, 220, 
}j:iihr, eompoHition of. 4 2S. 

— }'nn-cotlon, 402. 

— and litliofrakleiii , experiments 
witli, 1 1 5. 

niauufaeture of, danj'ci eon- 
n<‘ct(‘(l willi, 105. 
and nitio }'l\ceiin«>, iTnesti}^a- 
tion of, 241 . 
piopeities of, 100. 

ot Vonei'S (Fiaiiee) 425. 
W(:tt(‘r, OS. 

I ).\ namit.es 2, 4, and 4, Itll. 

2, 4, and I, (‘(imposition of, 
14 0. 


,Cn/.\mi's, decomposition of fats 
. hy,42. 

Epihromhydrin, 47. 

• J'lpichlorhydrin, 10. 
l''ith,\l alcohol, 24. 

E\aporatinn apparatus used for 
j eoiiceiitratioii of the lyes, 40. 
j Explosive {'(‘latine, 102, 111. 

I composition of, 122, 124, 

i 121 . 
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Kvplosivc ainl j^chitiiu 

(lynjuiiiU', lestin;^ of, “JiUi, •j:*>7 
•J:W, ‘2‘M). 

— - [jr(‘[i:LrMtioii of, 121. 

Fat - si'iJTrTNo, enzyme* metliod 
of, 42. 

- - by ute'iim. jnotU'ss of, 11. 
l*7its, (leeoinposition of, b\ en- 
zymes, 12. 
l)y linn*, :»o. 

— — — *'y stemn, 40. 

|)S ^ui{)hm le aeul, .'{(!. 

sa[)()iiifi';ation of, b\ means of 

ea u s 1 1 (' alkalu's oi 


] “ (.leli^^mt " (>;i'latiiie dynamite*), 
124. 

I (Jlaiiber’s salts, use* of, in lowe*i- 
i 111 }^ e-xpiosiem te*m))eratiire eif 
I elynamite, OS. 

I (Hue ami j^hea-nne, prepanitions 
I e)f, 1 14. 

; (t 1,\ ceric aciel, 2 1, (iO. 

: (ll\e*e'rnle, le ad, 140. 

I (rlyccndes, 22. 

(ilv<a*rine, actiem of iodine com- 
piiiinds em, 17. 

— aeiditiem ol, to aleoliols, 100. 

to wnio, beer and li(|ueiirs, 
: lOli. 


(luie-khme, 42. i 

— by nse'ol einicklime*, 44. j 

— ^vith sulplmin; aend, 47, 1 

b). I 

table' sliowtnp; decompositiem ' 
:)f, by steam, 12. ; 

1^’atty acids, .separation lioin ”ly- ' 
Ce*rine*, 40. | 

■ - aciels, preiduction of, by use oi 
caustic alkalies, ;52. 

Filters, charcoal, 02. ' 

Formic acnl. Is, 24. 00, 224. | 

Fulminating dynamite*, 121. 

Fuse eairtndp'cs, 104. ; 

— — for frozen elynamite*, 101. i 

Gas me*tcrs, ^dyceiincas fillmp in, j 
202 . ; 
Gelatine elynamite*, 102,111. ! 

No. 1, ('oinposition of, 124, ! 

121 . ' 


aehilte'iation ol bexeriiKes viitli, 
lOH, 202. 

applie*d to the maimi.ictnre* ol 
inks, l->0. 

- to mieroseopy , 140. 

to the* \\e>a\ing imlustrY, 
204. 

-- in heci, eh te rminalion of. 240. 

- hoilinjj; pennt of, OS. 

- eement, 140. 

he*lia\ionr of, on tieiitme*nt 
with eht*inie:al re‘a*'entK, 
140, 141, 142, 144. 

— chemu'al analysis eif, 20S-40. 
-- - prnperties ol, 0. 

- fen* clay modellinp, 20 1. 
ceelel croam seiap, 104. 

— e^ompeisition ol, 7. 

— e*omponmls, 7-10. 

- eamtents, determinatiem of, 

211. 


co.nposition of, 120. i 

diseeovcry of, 121. I 

anel exple)sive {'ehitine, test- r 

iiiK of, 240, 247, 24S, i 
240. I 

kneading inachim^s for pre>- , 

duction e)f, 124. I 

-- — manufacture eif, 122, 124. | 

— explosive*, 07, 102, 111. j 

— glycerine, 1 17, 14S. | 


— eiopying ink, 102. 

— cream, roeipes for, 170, 17H, 

170, 

— cruele, oO. 

— -- distillation eif (Van lluym- 

liecke’s anel W. F. Jobhin’e 
apparatus for), 01 . 

- deliming of, lit. 

- decoloration of, 04. 

-- decomposition products of, 10. 
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Glyoerinc, derivation of word, 2. 

— discovery of, 1, 2. 

— - cryatallizin^ property of, 

r>r>. 

— - distillation of, 53. 


Glycerine, purilication of, by 
means of crystallization, 55. 
- - soaps, 1H2, IH;}, 1H4-, 185, 185. 

liquid, production of, 301. 

- from soap lyes, recovery of, 45, 


— — apparatus, construedion of, 

57. 

— _ condenser for, construction 

of, 54. 

— — ref^ulation of steam in, 54. 

— for dynamite - making, ex- \ 

ami nation of, 2J5. ' 

- emulsions, 17(i. 

- ether, 12, 13. i 

— exlensive uses of, 3, 4, 5. , 

— for explosive manufacture,' 

217. ; 

the extraction of perfume.s, j 

157. I 

-- for filling gas meters, 202. i 

— filtration of, 51, 52. j 

- — of, o\er bone charcoal, 54. 1 

— gelatine, 147, 148. i 

— - glue, 145, 147, 148. 

— — - masses for making hecto- 

graph blocks, 1.50, 151, 
152. 

— and glue, preparations of, 145. 

— glue for printing rollers, 148, 

1411, 1.50. 

jelly, recipes for, 175, 178. 

— • from lead soap, 27. 

— as a lubricant, 203, 

— nitnited, explosive qualities of, 

72. 

— nitration of, 217. « 

of for producing powerful 

explosives, 1. 

— obtainable from acetone, 0. 

— oxidation of, 50. 

— plaster, 104. 

— produetion of, 1, 8, 0, 27. 75. 

— — of allyl alcohol from, IH. 

— properties of, 65. 

— 'pure, 3. 

— — production of, 51. 


48. 

soaps, superfatted liquid lano- 
line, recipe for, 105. 

— — transparent, jiroduetion of, 

187. 

— solubility of various substances 

in, 70. 

solutions, table giving specific 
gravity of aqueous, 57. 
solvent proiierties of, 70, 71, 
155, 101. 

— specific gravity of, 5fl. 

- in the stearic acid factory, pro- 

duction of, 20. 

- test for sugar contents in, 225, 

225. 

— - tests for impurities in, 223. 

— toilet reciiHfS, 175, 177, 178, 

I 170. 

-— treatment of, with haloid acids, 
13. 

_ __ — nitric acid, 73. 

— use of, for medical purposes, 1, 

104. 

— — in paper making, 205. 

in perfume making, 70. 

— for preservation of furs 

and animal skins, 134. 
of whole ani- 
mals, 137. 

in protecting metals 

which rust easily, 203. 

- in soap manufacture, 1, 

70. 

in technical chemistry, 

70. 

— in textile industry, 205. 

— in tobacco manufacture, 

205. 

— in toilet - preparation, 

1 . 
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Glycjorine use'l in the nmnufacture 
of Icatlior, 140. 

of soap, IHI. 

prt’paration of oos- 

mctics, 17;{. 

__ — production of copyiUR 
inks, lOJ. 
v}i,{>ours, .^ri, 5I>, 00. 

— water, tlu' ualuie (d, f4. 

— w ith water, uiixtnies of (ta])lt*s 

sliowin^ siw'cifu; gravities), 
213. 

-- in wini', d(d.«‘rnnnation of, 
227. 

GlyctM'o-phofephovic acid, 13. 

— sulpituru! aoid, 10, 23. 
(ily«*(*rose, 00. 

(ilycollic acid, 00 

(luhr dynainito, 07. 

- composition of, 12H. 

(lUn cotton, 72, 73, 7H, 04. 

- — dynamite, 102. 

Gypsum, 34, 37, 45. 


Hkokmann, ^dyc-erine distillation 
a[)paratnK, of, 58. 

Hoctojjrapli blocks, making', from 
t?lyceriiie'Klue and gelatine, 
150, 151, 152. 

— ink, black, rt‘cipe for, 100. 

- green, recipe for, 100. 

red, recipe for, 1 50. 

violet, recipe for, 158. 

-- inks, 156, 157. 

— masses according to Wortha, 

155. 

— — formulic for making, 153, 

154, 155. 

Hercules powder (America), 125. 
Hydriodic acid, 17. 

Ilydrobromic acid, 17. 
Hydrochloric acid, 14, 23, 32, 63, 
Hydrogen, 69. 

— sulphuretted, 28, 


Ink, copying, Allfit'ld’s, 164. 

— — llirimngbara, Kll. 

. Hot tger's composition fora, 

163. 

glycerine, 162. 

— thin Idue, re<‘ipc for, 158. 

— viidet, hectograph recipe for, 

158, 150. 

Inks, copying, 161 . 

— glycerine applied to the niaiiu- 

facture of, 156. 

— hectograph, 156. 

- - recipes for, 158, 150,160, 

161. 

lodnh', iillyl, 17, 18, 60. 

— j)hosphonis, 60. 

IodiiU‘ eom}K)nnds on glycerine, 
action of, 17. 

Isoleic acid, 41. 

rh'nsoN powdi'r (America), 126. 

KAuao dynamite, 125. 

Karbouit <lynamite, 125. 
Kieselgubr, 00. 

dynamite No. 1, 00, 100. 

- - applications of, 110. 

discovery of, 102. 

— -- manufacture of, 103. 

- qualities of, 100. 

Kneading machines for production 
of gelatine dynamite, 123. • 
Kolonial powder, 101, 116. 

Krebit/. process, the (preparation 
of lime soap), 35. 

Kubin’s weather dynamite, com- 
, position of, 128, 

, Lkad glycerine, 130. 

— oxide, 28. 

— soap, glycerine from, 27. 
Leather, use of glycerine in the 

manufacture of, 140. 

Lignose, 101, 117, 118. 

Lime, decomposition of fatl by, 
35. 
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Jjinic, Kalth of, <11, <ll>. 

— - I nation of, *221). 

hosip, Itl. 

- soap, powtl^ rt <1, 1 ) 0 , 
liitliofiaktoin, 101, 111. 

iulvantiif'f of, t)V('r (l\iiaimk', 
1111. 

(■ompo-.i< nni of, J I‘2-1<1 
anti (l\naiint(‘, cxjun micnis 
witli, ilo. 

Jjoij;\voo<l (U)p\in{:; ink, rocipt' ftn, 

1(11. 

Botla, (Ilk 

M At.NKsi V, of, in (IfconijwisU.ion 
of fats by stoani. 41, 1‘2. 
.Mant’iun'se, 11 ‘2, lllk 

'-lUphate, Use of, in tlofoni 
jiosition of Eats by on/.vni“s, 

M. 

M(‘;j;anit dynamite, 120. 

Metili_\jie alcohol, UO. 

!Mono(‘hlorln drill, 2o. 

“ Montejii'^,” tlie, 70, Sib 


dro (j;lyiiei’ine and dynamite, in- 
vestiyiition of, 21-U. 
elTt'i'1 ol, on woikmen, 1)2. 

— explosion of, and the le- 

siiltinj^ KHses, Dlb 
as an iiidnetd explo-ivi' 
substancf, 01. 

N'oliel’s process loi obtain- 
np^ lar^e (|iiantities o|. 

To, 7(», 

[irodiiction of, accordnnj; to 
Solii'i'io, 7 t 
piopm ties of, 72, HH, 

of at various tempeui 
tuies, 'll . 

propel I, \ of, in process of 
decomp isilion, DO. 

— pure, spec.ilic f^o’aMty of, 

DO. 

and waste acid, separation 
of, SO. 

yield of, fitnii ^dyeerine, SfT 
the mannlaetiire of, 7D. 
itro-pow’dcr, safety (Anioriea), 
120 . 


^ Nobel, experiments bx, Dl, Do. 
Nj'I’uvth, ammonium, 124. 1— explosivt* oil, 72. 

sodium, 121. : Nobel’s jirocess, jorobtaiinn^Mai}p- 

Nitration apparatus, S0-H4. ijuautitiesof nitro-{,d}(!eiine, 7o, 

newer type of, aecordiii}^' to ■ 7b. 

O. (lUttmann, Hlb - weather dynamite, eoinposition 

— t‘f tflyeerine, 217. j of, 12H. 

— - Ycsse', pattern ol an older, H2. i 

Nitr’c acid, 24, IW, (ID, 715, 7 h, 7D. |()ii„ olive, 2H. 

— — trifflycernle, 2o. palm, 1414, 41 . 

Nitrod,dyceride estei, 2b. jlOleie ae.itl, 22, 2D, 111, 141, 41, 17. 

Nitro-},dycerine, 2, D, “b. j-- - 1D2. 

— — as I acid and alkali, | Olein, Ifl. 

analysis of, 2111. i Olive oil, 2H. 

y- - application of, in technics [ Oxalic acid, IH, bD, 
of explosives, DH. i Oxide, lead, 2H. 

eluanieal constitution of, 

714. rAi.iw oil, 1111, 4 1 . 

— — decomposition of, durinj' Palmitic* acid, 22, 141, 112, 117, 

e\])l()sion, D7. 1D2. 

discovery of, 11. ralniilin, 111, 



INDEX 


249 


Paatopollit dynamite, coinx^osition ' Soaps, liquid tar, recipe for, 194. 

of, 125. — transparent glycerine, produc- 

Terfutncs from flowers, extraction tion, of, 187. 

of, by means of glycerine, 1(17. recipes for, 191. 

I*ctroleiuii, hair, preparation of. Soda crystals, 97. 

179. I — lye, 47, 52, fl;}. 

Phosphorus iodide, 139. i Soilium carbonate, lil. 

Phosphorus pentoxide, 1)9. , — nitrate, 124. 

Potash lye, 41). j — oxalate, li 1, 

— soap, 40. j — sesqui-caibonato, 1 12, IIH. 

Potassium hydroxide, (39. .soap, 413, 47. 

Printing rollers, glvcerioe glue for, Spodium, 01. 

148, 119, 150. ‘ j — powder, black, 01. 

Propionic acid, 21, 29. | Steam, decomposition of fats by, 

J'ropylene, 17, 1 8. j 40. 

i — regulation of, in distillation of 
IliiEXiT dyiiaiiiile, 125. ! glycerine, 54. 

j Steunc acid, 22, 91, 97. 

S.\LT, common, 40 : factory, pi oduction of 

Saltpetre, 70. j glycerine in the, 29. 

Salts of lime. 01. j Stearin, 91. 

Sarrau and Vieille, experiments of, j Stonit dynamite, 125. 

97. ! Storax soaps, liquid, leoipes for, 

Sawdust, prepared, 112. i 195. 

Sebiistin and Si'ininin explosives, | Sulphide, a]l>l, 09. 

119. I Snlphocyanide, allyl, 69. 

Soap, glycerine cold cream, recipe , Sulphur, 112, 119. 

foi'j 199 j Snlphuiic acid, 29 31, 92, .SG, 97, 

— — used in the maiiufactine I 38,99,09, 79. 

of, 181. I decompjsition of fats by, 

— lead, glycerine from, 27. I 95. 

— lime, 91. 


preparation of (Krebitz’s | 

process), 35. ' Taij.ow, 39, 41. 

— lye glycerine, 01. j Tar soap^ liquid, recipe for, 194. 

— lye.s, recovery of glycerine from, ; Tetrachlorhydrin, 15. 

I Tetra-nitro-glyeerine, production 

— potash, 40. I of, 89. 

oleine, 192. j Trauzl experiments, 120. 

— production of, 40. j Tribromhydrin, 17. 

— sodium, 40, 47. , Trichlorhydriii, 15. 

Soaps, glycerine, 182, 189, 181, Triglyceride, nitric acid, 25. 

185, 180. Triglycerides, 22. 

— liquid antiseptic, recipe for, , TriniU-oglyeerine, 25. 

190. , Tri*nitro-glycerine, use of, for cx 

storax, recipe for, 195. > plosive purposes, 79. 

10 * 



250 


GLYCERINE 


Twitchell process, the, for pro- ■ Water contents of plycerine, tables 


duction of fatty acids, 3‘J. 

Valkuiank' acid, 21, 23. 
Vi}j[orit (America), 12(5. 

Vulcan powder (America), 12(5. 

Waste products, S7. 


' showinfj;, 212. 
i Weather ” dynamites, 120. 
i Wettci dynamite, ‘.(8. 

■ Zinc chloride, anhydrous, 38, 39. 
! Zumic powder, 122. 

* preparation of, 124. 
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